Periodontics

Enhanced CPD DO C

Reena Wadia

An Update on Halitosis:
Seven Common Questions
Abstract: The aim of this review is to summarize answers to common questions related to halitosis including its prevalence, the different
types, aetiology, assessment, diagnosis and management in general practice.
CPD/Clinical Relevance: Halitosis is common, and dental professionals are often responsible for its diagnosis and management.
Dent Update 2021; 48: XXX–XXX

Oral healthcare professionals should be
aware of the fundamentals of halitosis
as they are primarily responsible for its
diagnosis and management.

1. What is halitosis?
Halitosis (from the Latin for breath,
halitus and the Greek suffix osis, meaning
abnormal)1 is the presence of unpleasant or
offensive breath odour independent of its
origin. Halitosis can have major detrimental
social implications for an individual
and can signiﬁcantly impact on normal
social interactions.2

2. How common is halitosis?
The true prevalence of halitosis is unknown.
The majority of epidemiological studies
are difﬁcult to evaluate as they are largely
based on subjective self-estimation of
halitosis, which is known to be limited by
inaccuracy and low sensitivity. However, the
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available evidence suggests that halitosis
is common, and can affect individuals of
all ages.
The prevalence of persistent halitosis
in one of the most recent studies was
reported to be 15%, was nearly three times
higher in men than in women (regardless
of age) and the risk was slightly more than
three times greater in individuals over 20
years of age compared with those aged 20
years or under, controlling for gender.3 The
methodology used was interesting because
it overcame the limitations of self-reporting
of halitosis, while retaining its subjective
judgement; the design also facilitated the
recruitment of large numbers of subjects.
Overall, the majority of studies report
that approximately 30% of people have
halitosis,4–6 but some studies do estimate
that more than 50% of the population
have halitosis.7

3. What are the different
types of halitosis?
Intra-oral halitosis is also known as oral
malodour and describes cases where the
source of halitosis lies within the mouth.
Extra-oral halitosis is where the source of
halitosis lies outside the mouth. This can be
further subdivided into blood-borne and
non-blood-borne halitosis.8 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, as well as morning bad breath are
other forms of halitosis.

4. What is the aetiology
and pathogenesis of
intra‑oral halitosis?
In about 85% of patients with persistent
genuine halitosis, the odour originates
from the mouth.9 The aetiology of intraoral halitosis is primarily a tongue coating
(Figure 1) and to a lesser extent gingivitis/
periodontitis (Figure 2) or a combination of
these.10 A number of other acute conditions
can cause malodour including pericoronal
infections, oral ulceration, acute herpetic
gingivostomatitis and necrotizing gingivitis,
all of which produce a characteristic strong
'fetor oris'. The presence of xerostomia,
candidal infections, medications,
overhanging restorations and caries may
also contribute to intra-oral halitosis.10–13
Intra-oral halitosis arises from the
production of volatile malodorous
compounds by the action of bacteria in
breaking down components of epithelial
cells, salivary and serum proteins, and
food debris.
A wide range of molecular species are
able to contribute to the overall production
of malodour. Notably, much attention has
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Volatile sulphur compounds

Methyl mercaptan, hydrogen sulphide
and dimethyl sulphide

Diamines

Putrescine, cadaverine
Short-chain fatty acids
Butyric acid, propionic acid

Phenyl compounds

Indole, skatole, pyridine

Table 1. Volatile molecules contributing to intra-oral halitosis.

Figure 1. Tongue coating.

Porphyromonas gingivalis
Prevotella intermedia
Treponema denticola
Fusobacterium nucleatum
Tannerella forsythensis
Porphyromonas endodontalis
Eubacterium species
Table 2. Micro-organisms associated with
intra‑oral halitosis.

Figure 2. Periodontitis: the patient’s presenting
complaint was ‘bad breath’.

been given to volatile sulphur compounds,
including methyl mercaptan, hydrogen
sulphide and dimethyl sulphide. However,
a number of other compounds may also
contribute to malodour (Table 1).14–16
The production of these compounds is
mediated by the putrefaction of debris and
protein substrates by a wide range of oral
anaerobic bacteria (Table 2), particularly
those which exhibit proteolytic activity.17–20
In the case of volatile sulphur compound
generation, bacteria act on the sulphurcontaining amino acids cysteine, cystine
and methionine, which are available
following proteolysis.
The dorsum of the tongue provides
a suitable environment for the growth of
anaerobic organisms, as favourable redox
potentials are found in the deep crypts of
the tongue associated with the structure
of the tongue papillae.2 Tongue coatings
include desquamated epithelial cells,
food debris, bacteria and salivary proteins
and provide an ideal environment for the
generation of volatile sulphur compounds
and other compounds that contribute to
malodour.2 Studies suggest that malodour
may be associated with total bacterial load
of Gram-negative anaerobes, both in saliva
and in tongue coatings.21–24 The extent
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of tongue coating can vary considerably
between individuals, and may be increased
in patients with periodontitis and in
response to systemic upset.
These anaerobic bacteria are also
associated with subgingival plaque
in periodontitis, and indeed, high
concentrations of volatile sulphur
compounds are present in periodontal
pockets, and in gingival crevicular ﬂuid of
those with gingivitis or periodontitis.

5. What are the causes of the
other types of halitosis?
Extra-oral halitosis is far less frequent than
intra-oral halitosis and originates from
pathological conditions outside the mouth.
In non-blood-borne extra-oral halitosis,
these may include nasal, paranasal and
laryngeal regions, lungs or upper digestive
tract. In the case of a blood-borne extraoral halitosis, the malodour is emitted via
the lungs and originates from disorders
anywhere in the body, for example due to
hepatic cirrhosis.10 Table 3 summarizes the
common extra-oral causes of halitosis.25
Transient halitosis may be caused by
tobacco use, garlic and some spicy foods,
and by alcohol. Morning bad breath is
caused by the decrease in saliva production
during the night, ie lack of the natural
cleaning mechanism.10 It is common on
waking in many people, but is usually short

lived and typically resolves shortly after
rising, especially after eating breakfast
and performing morning oral hygiene
procedures.2

6. How do you assess and
diagnose halitosis?

A thorough medical history questionnaire,
soft tissue examination to check for a
tongue coating, periodontal examination
and an organoleptic assessment will
form the key steps in making a diagnosis
in practice.
In terms of the organoleptic assessment
of exhaled air, the clinician sniffs the air
exhaled from the mouth, as well as the
nose.26 Smelling both nose and mouth
air is important as halitosis detectable
from the nose alone (asking the patient to
breathe while the mouth is closed) is likely
to come from the nose or the sinuses, or
from respiratory or gastrointestinal tracts.
At its simplest, a clinician may use their own
judgement to decide on the presence or
absence of malodour in a patient. In clinical
investigations, trained breath assessors may
assess exhaled air from subjects, scoring
their assessments on a 6-point scale from
0 to 5, according to the assessed severity
of the condition.27 As a general rule in
practice, it is advisable that the patient
abstains from eating odoriferous foods for
48 hours before the assessment, and that
both the patient and the examiner refrain
from drinking coffee, tea or juice, smoking
and using scented cosmetics before the
assessment.28 More objective measurements
of halitosis are available, but they are rarely
used in routine clinical practice as they are
expensive and time-consuming.
Gas chromatography can precisely
measure speciﬁc gases. However, traditional
forms need inert column carrier gas and
June 2021
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Respiratory system (microbial aetiology)

Sinusitis
Antral malignancy
Cleft palate
Foreign bodies in the nose
Nasal malignancy
Tonsilloliths
Tonsillitis
Pharyngeal malignancy
Lung infections
Bronchitis
Bronchiectasis
Lung malignancy

Gastrointestinal tract

Oesophageal diverticulum
Gastro-oesophageal reflux disease
Malignancy

Metabolic disorders (blood-borne)

incubation test, quantifying β-galactosidase
activity, ammonia monitoring, the ninhydrin
method and the polymerase chain reaction,
have yet to be fully established.31,32
If no halitosis can be found during the
initial examination, the assessment can be
repeated on two or three different days.
Thereafter, if halitosis is still not present,
but the patient feels they are suffering
from it, the patient can be diagnosed with
pseudo-halitosis – a diagnosis that can be
supported by established questionnaires.28

7. What are the recommended
steps in managing
halitosis in practice?

The management of halitosis depends
largely on the cause. Once the diagnosis of
intra-oral halitosis has been conﬁrmed, the
clinician should:
1.

Acetone-like smell in uncontrolled diabetes
Uraemic breath in renal failure
Fetor hepaticus in liver disease
Trimethylaminuria (fish odour syndrome)
Hypermethioninaemia
Cystinosis

Drugs (blood-borne)

2.

Amphetamines
Chloral hydrate

3.

Cytotoxic agents
Dimethyl sulphoxide
Disulfiram

4.

Nitrates and nitrites
Phenothiazines

5.

Solvent abuse
Table 3. Extra-oral causes of halitosis.

require technicians or specialists with
adequate training, and are thus clinically
impractical.29 However, a newly developed
portable gas chromatograph (OralChroma,
Abi-medical, Abilit Corp, Osaka, Japan)
has now been described,30 which does not
use a special carrier gas (using air instead)
and is highly sensitive, yet relatively low
in cost compared with a standard gas
June 2021

chromatograph. Suphide monitoring is an
easily used method, but has the limitation
that important odours are not detected. An
example of this is the halimeter (Interscan
Corp, Chatsworth, CA, USA).
The scientiﬁc and practical value of
alternative measurement methods, such
as the BANA (benzoyl–arginine–naphthyl–
amide) test, chemical sensors, the salivary

6.

Provide personalized advice on
halitosis, including a discussion on
its aetiology for that specific patient.
Emphasis on the importance of
the person's own self-care for the
improvement of the condition should
be emphasized. Reassurance that
treatment can improve and eliminate
the halitosis is often helpful.
Advise the patient to avoid smoking
and minimize foods that might be
responsible for halitosis.
Advise the patient to keep their
mouth as moist as possible by staying
hydrated and chewing sugar-free
chewing gum.
Optimize the patient's oral
hygiene regimen, including twicedaily tooth brushing and daily
interdental cleaning.
Instruct and motivate the patient
to use of a tongue cleaning device
when a tongue coating is present.
Tongue cleaning is an evidencebased technique effective in reducing
intra-oral halitosis caused by a
tongue coating.33
Recommend the use of chemical
agents with proven efﬁcacy, if
required. Mouth rinses and dentifrices
with active ingredients that have
been shown to have a signiﬁcantly
beneﬁcial effect include: chlorhexidine,
cetylpyridinium chloride and zinc
combinations.33 If mouth rinses
are used these should be used at a
DentalUpdate 3
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7.

8.

9.

different time to toothbrushing.
Provide periodontal therapy if the
patient is suffering from gingivitis
or periodontitis. Address any other
oral conditions that may play a role,
if appropriate.
Address local dental factors if present,
such as overhanging restorations
and caries.
Following appropriate therapy, review
the status of the halitosis and suggest
further steps if not resolved.

It is important to be aware that a limited
number of patients with extra-oral halitosis
and halitophobia (<10% together) will need
to be referred to an appropriate medical
professional.10 This may involve an oral
medicine opinion, an otorhinolaryngologist
to rule out the presence of chronic tonsillitis
or chronic sinusitis, a physician to rule out
gastric, hepatic, endocrine, pulmonary
or renal disease, or a psychologist
or psychiatrist.
Compliance with Ethical Standards

Conflict of Interest: The author has
produced her own metal tongue scraper
called the RW Perio Tongue Scraper, which
she sells at her clinic and online.
Informed Consent: Informed consent was
obtained from all individual participants
included in the article.

References
1.
2.

7.

76: 1770–1775. https://doi.org/10.1177/0022034597

Breath Res 2014; 8: 017

0760110801.
21.

of tongue cleansers on microbial load and taste.

Feenstra L. Multidisciplinary breath-odour clinic.

J Clin Periodontol 2004; 31: 506–510. https://doi.

Lancet 1997; 350: 187. https://doi.org/10.1016/
S0140-6736(05)62354-9.
10.

org/10.1111/j.0303-6979.2004.00507.x.
22.

Sanz M, Bäumer A, Buduneli N et al. Effect of
secondary prevention of periodontitis and

oral malodor. J Am Dent Assoc 1995; 126: 1384−1393.
23.

periodontal therapy and the adjunctive effect

preventive measures: consensus report of group 4 of

of antiseptics on breath odor-related outcome

the 11th European Workshop on Periodontology on

variables: a double-blind randomized study.
J Periodontol 2005; 76: 705–712. https://doi.

diseases. J Clin Periodontol 2015; 42 Suppl 16: S214–
S220. https://doi.org/10.1111/jcpe.12367.
Koshimune S, Awano S, Gohara K. Low salivary

org/10.1902/jop.2005.76.5.705.
24.

Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2003; 96: 38–41. https://doi.org/10.1016/s1079-

309–319.
25.

oral dryness, oral feel and oral malodour. Int Dent J

org/10.1111/j.1600-0757.2008.00266.x. .
26.

2007; 13: 63–70. https://doi.org/10.1111/j.1601-

j.1875-595x.2002.tb00932.x.
of oral malodor and the relationship with habitual

0825.2006.01248.x.
27.

measurements with a portable sulphide monitor. J

2004; 28: 285–288. https://doi.org/10.17796/

Dent Res 1991; 70: 1436–1440. https://doi.org/10.117

jcpd.28.4.xp213r6534322m58.
Porter SR, Scully C. Oral malodour (halitosis). Br Med J
2006; 333: 632−635.
15.

345940730060701.
16.

the organoleptic intensity scale for measuring oral

Nadanovsky P, Carvalho LB, Ponce de Leon A. Oral

malodor. J Dent Res 2004; 83: 81–85. https://doi.org/

malodour and its association with age and sex

10.1177/154405910408300116.

Yaegaki K, Coil JM. Examination, classification, and
treatment of halitosis; clinical perspectives. J Can
Dent Assoc 2000; 66: 257–261.

29.

Whittle CL, Fakharzadeh S, Eades J, Preti G. Human
breath odors and their use in diagnosis. Ann N Y Acad
Sci 2007; 1098: 252–266. https://doi.org/10.1196/

Greenman J, Duffield J, Spencer P et al. Study on

org/10.1016/S0003-9969(08)70002-5.

17.

7/00220345910700110801.
28.

Goldberg S, Kozlovsky A, Gordon D et al. Cadaverine

Hughes FJ, McNab R. Oral malodour – a review.

Rosenberg M, Kulkarni GV, Bosy A, McCulloch CA.
Reproducibility and sensitivity of oral malodor

mouth breathing in children. J Clin Pediatr Dent

14.

Donaldson AC, Riggio MP, Rolph HJ et al. Clinical
examination of subjects with halitosis. Oral Dis

2002; 52 Suppl 3: 236–240. https://doi.org/10.1002/
Kanehira T, Takehara J, Takahashi D et al. Prevalence

Scully C, Greenman J. Halitosis (breath odor).
Periodontol 2000 2008; 48: 66–75. https://doi.

2104(03)00162-8.
Kleinberg I, Wolff MS, Codipilly DM. Role of saliva in

Tonzetich J. Oral malodour: an indicator of health
status and oral cleanliness. Int Dent J 1978; 28:

flow and volatile sulfur compounds in mouth air.

13.

Quirynen M, Zhao H, Soers C et al. The impact of

the complications of gingival and periodontal

effective prevention of periodontal and peri-implant

12.

De Boever EH, Loesche WJ. Assessing the
contribution of anaerobic microﬂora of the tongue to

professional mechanical plaque removal on

11.

Quirynen M, Avontroodt P, Soers C et al. Impact

Delanghe G, Ghyselen J, van Steenberghe D,

1994; 73: 1168–1172. https://doi.org/10.1177/00220

annals.1384.011.
30.

Tanaka M et al. Reliability of clinical parameters for
predicting the outcome of oral malodor treatment. J
Dent Res 2003; 82: 518–522.

Persson S, Claesson R, Carlsson J. The capacity
31.

van den Broek AM, Feenstra L, de Baat C. A review of

13: 105–109. https://doi.org/10.1111/j.1601-

of subgingival microbiotas to produce volatile

0825.2006.01257.x.

sulfur compounds in human serum. Oral Microbiol

the current literature on aetiology and measurement

Liu XN, Shinada K, Chen XC et al. Oral malodor-

Immunol 1989; 4: 169–172. https://doi.org/10.1111/

methods of halitosis. J Dent 2007; 35: 627–635.

related parameters in the Chinese general

j.1399-302x.1989.tb00246.x.
18.

Persson S, Edlund MB, Claesson R, Carlsson J.

https://doi.org/10.1016/j.jdent.2007.04.009.
32.

van den Broek AM, Feenstra L, de Baat C. A review of

https://doi.org/10.1111/j.1600-051X.2005.00862.x.

The formation of hydrogen sulfide and methyl

the current literature on management of halitosis.

Outhouse TL, Al-Alawi R, Fedorowicz Z, Keenan JV.

mercaptan by oral bacteria. Oral Microbiol Immunol

Oral Dis 2008; 14: 30–39. https://doi.org/10.1111/

Tongue scraping for treating halitosis. Cochrane

1990; 5: 195–201. https://doi.org/10.1111/j.1399-

Database Syst Rev 2006; (2): CD005519. https://doi.

302x.1990.tb00645.x.

j.1601-0825.2006.01350.x.
33.

Slot DE, De Geest S, van der Weijden FA, Quirynen M.

McNamara TF, Alexander JF, Lee M. The role of

Treatment of oral malodour. Medium-term efficacy

Sanz M, Roldán S, Herrera D. Fundamentals of breath

microorganisms in the production of oral malodor.

of mechanical and/or chemical agents: a systematic

malodour. J Contemp Dent Pract 2001; 2: 1–17.

Oral Surg Oral Med Oral Pathol 1972; 34: 41–48.

review. J Clin Periodontol 2015; 42 Suppl 16: S303–

Tessier JF, Kulkarni GV. Bad breath: etiology,

https://doi.org/10.1016/0030-4220(72)90271-x.

S316. https://doi.org/10.1111/jcpe.12378.

org/10.1002/14651858.CD005519.pub2.
6.

potential association with malodor. J Dent Res 1997;

management by the general dental practitioner –

prevention. Dent Cosmos 1930; 72: 700–707.

population. J Clin Periodontol 2006; 33: 31–36.
5.

Seemann R, Conceicao MD, Filippi A et al. Halitosis
results of an international consensus workshop. J

9.

Goldberg S, Cardash H, Browning H 3rd et al.
Isolation of Enterobacteriaceae from the mouth and

as a putative component of oral malodor. J Dent Res

in a general population in Brazil. Oral Dis 2007;

4.

8.

20.

19–22, 24. .

Prinz H. Offensive breath, its causes and its

Arch Oral Biol 2008; 53 Suppl 1: S1–7. https://doi.
3.

diagnosis and treatment. Oral Health 1991; 81:

4 DentalUpdate

19.

June 2021

