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I. INTRODUCTION

Oral malodor is the result of bacterial
putrefaction, a process in which oral bacteria act
on proteins coming through various routes into
oral cavity and produce some malodorous
end-products' . Major constituents of that are
volatile sulfur compounds (VSC) including
hydrogen sulfide, methyl mercaptan, dimethyl
sulfide”. Oral malodor often has a physiological
efiology orginating from poor oral hygiene,
periodontal diseases, dry mouth, food impaction,
improper or faulty restorations, unclean dentures,
excessive bacterial growth on the dorsum of the
tongue, nasal infections and obstructions, throat

infections, and oral carcinomas™®. In some cases,
kidney failure, metabolic dysfunctions and bio-
chemical disorders can result in oral malodor, but
all these diseases affect a very small percentage
of people experiencing oral malodor””.
Measurement of oral malodor is essential to
evaluate the patients complaining oral malodor.
It is useful in estimation of the effect of
treatment, as well as in diagnosis of the patients,
Oral malodor can be measured by various
means. Organoleptic evaluation by skilled judge
is simple and still available method to measure
oral malodor'®™”. But it is limited to some extent
because it is unreasonable that a vast range of
oral malodor is graded into several degrees and
objectivity of the method is in question',
Recently, various attempts have been made to
develop and apply instrumental approaches to
measwre oral malodor. Detection of VSC
including hydrogen sulfide, methyl mercaptan,
dimethyl sulfide with gas chromatography
became generally known'”. But high cost of the
equipment, difficulty of breath sampling and
need of high-skilled operator limit the clinical
application of gas chromatography in oral
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malodor measurement. More recently, compact
and inexpensive portable sulfide monitor,
Halimeter, is available in many of oral malodor
clinics by reason aof easy clinical approach'? ™,

As with other human perceptions, smell is
subjective and is affected by emotional and
cogrnitive variables'®. Humans possess an acute
sense of detecting and distinguishing odorants,
but identifying particular odorants may
sometimes be difficult’”. Smell is strongly
associated with various affective states in the
way that it can influence and be influenced by
mood™. Peaple appear to be unaware of their
own breath, yet are able to detect it in others™.
Spougem) blamed the inability to smell our own
breath on adaptation, that one's sense of smell
is dulled by continuous exposure. In some cases,
there is difference between the self-rating
intensity of oral malodor and objective measure
by some instrumental approach. There are
apparently healthy individuals who complain of
having oral malodor but do not have real malodor
and for which no local or systemic condition can
be found®. In addition, regardless of apparent
decrease of oral malodor by reasonable treatment
including tooth brushing instruction, dental
flossing, tongue scraping and gargling, etc., some
patients complain of poor response to these
procedures and unabated his or her oral malodor.
They may be greatly distraught by the presumed
malodor, separated from his or her friends,
interfered with a job, or reluctant to social
interaction. The condition in which a patient
complaints extreme oral malodor, but has no
objective oral malodor has been described as
olfactory reference syndrome™, imaginary
halitosis™, or delusional halitosis™’.

In a recent studyz‘”, people were asked to score
the level of malodor emanating from their mouth,
licked wrist and expectorated saliva. The results
suggest that preconceived notions of how much
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bad breath one thinks one should have has a
major confounding effect on subsequent scoring
of self-measurement. Measurement of one's
own oral malodor is affected by circumstance or
attitude of people around him or her, as well as
absolute perception.

The present study analyzed psychological
characteristics of oral malodor patients, who are
not satisfied and complain of poor response to
oral malodor treatment regardless of apparent
decrease of oral malodor.

Io. MATERIALS AND METHODS

Forty subjects were selected from the patients
with a primary complaint of oral malodor, who
visited the Oral Malodor Clinic of the
Department of Oral Medicine & Oral Diagnosis,
Seoul National University Dental Hospital,
Seoul, Korea. History taking, clinical and
radiographic evaluations were carried out on the
patients. The levels of volatile sulfur compounds
of them were measured with a portable sulfide
monitor (Halimeter; RH-17 series, Interscan
Corp., CA, USA)®®_Three readings were taken
in each patients, and the average of those
readings was accepted as the breath content of
the VSC for that patient. A psychological
evaluation was carried out with computerized
SCL-90-R questionnairem. They were reqguested
to describe the self-rating intensity (SRI) of oral
malodor and self-rating distress (SRD) using
visual analogue scale (VAS) of 0 to 10.
According to the diagnosis of each patient,
various types of treatment including oral
prophylaxis, tooth brushing and dental flossing
instruction, tongue scraping by proper device,
gargling of 025% ZnClz solution were
performed. If necessary, more extensive
treatment including tooth restoration for dental
caries, endodontic treatment, scaling, tooth



extraction, etc. were performed also. They were
requested to come one or two weeks after first
visit. On the day of second visit, the levels of
VSC, self-rating intensity of oral malodor and
self-rating distress were measured by the same
way. Subjects were comprised of the patients
whose the VSC levels before treatment were
higher than 150 ppb, and the VSC levels after
treatment were below half of the VSC levels
before treatment. They were divided into two
groups according to reduction percentage of
self-rating intensity, and the cut point of
grouping was 29.7%, mean of the reduction.
Subjects of which the reduction percentage of
self-rating intensity was above the mean value
comprised group A, and the others comprised
group B. The levels of VSC, self-rating distress,
and SCL-90-R profiles between the two groups
were compared.

II. RESULTS

There was not significant correlation between
the level of VSC and the self-rating intensity of
oral malodor before and after treatment, and the
reduction percentage of self-rating intensity did
not correlated with the reduction percentage of
VSC level (Table 1). The level of VSC before
treatment correlated with the reduction of VSC
level after treatment (p<0.01) (Table 2). Age and
gender distribution of the subjects is presented
in Table 3. When the mean ages, the VSC level,
the self-rating intensity of oral malodor and the
self-rating distress before treatment were
compared, there were no significant differences
between the two groups. When all the subjects
are involved, the VSC level, the self-rating
intensity and the self-rating distress were
significantly decreased after treatment. When

Table 1. Corrslationa among SRl before and after treatment, levels of VSC before and after treatment,
and reduction percentage of SRl and VSC levsl

VSC level VSC level Reduction percentage
before Treatment after treatment of VSC level
SRI before Treatment r=-0.036 0217 -0.120
SRI after Treatment 0.058 0.140 0.055
Reduction percentage of SRI 0.001 0.039 -0.125

Table 2. Correlations among levels of VSC before and after treatment, and decrease of VSC level

VSC before Treatment VSC after treatment Dec‘n?ase of
VSC level
VSC before Treatment - r=0.585" 0.963™
VSC after Treatment - - -0.345"
Decrease of VSC - - -
T ip <00
T ip <00l
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Table 3. Age and gender distribution of subjects.

Number, Mean Age (years)

Male Female Both Sexes
Group A 8 383 12 381 20 370
Group B 7 323 13 302 20 310
Total 15 355 25 330 4 340

Table 4. The VSC level before and after treatment

Before Treatment After Treatment Significance
Group A 8833 t 5115 1727 £ 1310 -
Group B 8014 & 5172 1701 + 1614 "
Total 8899 * 507.7 1714 * 1451 "
* 1 p <00l

Table 5. The self-rating intensity before and after treatment.

Before Treatment After Treatment Significance
Group A 71 £ 15 31 £ 14 "
Group B 67 = 16 65 £ 18 NS
Total 69 + 16 - 48 + 24 "

NS ! not significant
Y ip <00l

Table 6. Correlations among SRl before and after treatment, SRD befare and after treatment, and
reduction percentage of SRl and SRD

SRI before Treatment SRI after Treatment Reduction ?ercentage
of SRI
SRD before Treatment 1=0.521 %+ 0.403+ -0.120
SRD after Treatment 0.291 0.807x -0.703"
Reduction percentage of SRD 0.265 ~0.318 . 0.560™
fip <005
Tip <00
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Table 7. The self-rating distress before and after treatment.

Before Treatment After Treatment Significance

Group A 81 £ 21 32 £19 "

Group B 64 £ 26 59 £ 25 NS

Total 60 £ 23 46 £ 26 "

NS : not significant
*ip <001
Table 8. SCL-80-R profiles In sach group.
Group A Group B
Mean Std. Dev. Mean Std. Dev. Significance

SOM 438 5.6 449 69 NS
0-C 415 55 4.1 70 NS
I-5 426 43 470 7. ’
DEP 405 41 46 12 ’
ANX 414 37 46 85 NS
HOS 424 40 453 6.0 NS
PHOB 437 40 448 6.2 NS
PAR 40.2 32 434 71 NS
PSY 423 34 454 9.7 NS
GSI 406 42 40 70 NS
PST 416 28 444 6.6 NS
PSDI 406 76 451 79 NS

NS ! not significant
"ip <005

SOM : somatization, O-C : obsessive-compulsive, I-S : interpersonal sensitivity, DEP @ depression, ANX : anxiety,
HOS : hostility, PHOB ' phobic anxiety, PAR : paranoic ideation, PSY : psychoticism, GSI : Global Severity Index,
PST : Positive Symptom Total, PSDI : Positive Symptom Distress Index

the subjects were divided into two groups, the
VSC levels were significantly decreased in both
groups but the self-rating intensity of oral
malodor were significantly decreased in group
A only (Table 45). The self-rating distress was

significantly correlated with the self-rating
intensity before and after treatment (p<0.01)
(Table 6). The self-rating distress was signifi-
cantly decreased in group A (p<0.01), but not in
group B after treatment (Table 7). When data
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Fig. 1. SCL-90-R profiles in each group.

SOM : somatization, 0O-C obsessive-
compulsive, I-5 : interpersonal sensitivity, DEP
. depression, ANX © anxiety, HOS : hostility.
PHOB : phobic anxiety, PAR paranoic
ideation, PSY : psychoticism. GS| : Global
Severity Index, PST : Positive Symptom Total,
PSDI : Positive Symptom Distress Index

reading the SCL-90-R profile were compared,
there was not significant difference between
sexes and a general trend of elevated profiles
for group B was evident. Group B showed
elevated profiles in all dimensions, significantly
in two dimensions : interpersonal sensitivity
(I-S) and depression (DEP) (Table 8, Fig.1).

IV. DISCUSSION

PrysevP}ﬁllipsm was the first to describe an
"olfactory reference syndrome” in which the
patient claims to actually perceive the bad odor
that others cannot detect. Hawkins™ described
that imaginary halitosis is worse than real
halitosis for it can become an obsession that
dominates the victim's life and turns him into a
social outcast. Iwu et al® reported that there
were apparently healthy individuals who
complain of having bad breath which no one else
can smell and for which no local or systemic
condition can be found, and referred that
condition as delusional halitosis. If a patient
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believes that he has offensive oral malodor, he
is distressed in social interaction as much as the
real oral malodor patient regardless of ohjective
findings.

In many cases, complaints of oral malodor
cannot be substantiated by physical examina-
tions. As in other subjective perceptions, the
personal perception of odor is highly affected by
emotional and cognitive variables. Central to
successful diagnosis and treatment of halitosis is
the recognition that the patient’s subjective
complaint is not necessarily associated with
objective parameters®. In the present study, the
self-rating intensity of aral malodor before and
after treatment did not correlated with the VSC
level measured with Halimeter, an objective
parameter. This result corresponds with other
recent report by Rosenberg etc. Also, the
reduction percentage of the self-rating intensity
did not correlated with the reduction percentage
of VSC level.

The subjects were divided into two groups by
cut point of mean of the reduction percentage of
self-rating intensity. Group B included the
patients who complain constant or even
aggravated oral malodor after treatment. VSC
level was significantly decreased in both groups
after treatment. The treatment of oral malodor
was effective and there was apparent decrease
of oral malodor in both groups of patients. But
the self-rating intensity of oral malodor and
self-rating distress weres not significantly
decreased in group B. This result means that
some patients may be unsatisfied not
recognizing the alleviation of the symptom, even
though their malodor has been reduced by
various treatments.

All subjects completed the SCL-90-R questi~
onnaire, which has been developed by Derogatis
et al™ as a general measurement of psychiatric
outpatients in both clinical and research



situation, and which consists of 9 symptom
dimensions and 3 global indices. When data
reading the SCL-90-R profile were compared,
there was not significant difference between
sexes and a general trend of elevated profiles for
group B was evident. Group B showed elevated
profiles in all dimensions, significantly in two
symptom dimensions, interpersonal sensitivity
(I-S) and depression (DEP), The symptoms that
are fundamental to the [-S dimension focus on
feelings of personal inadequacy and inferiority,
particularly in comparion with other individuals.
Self-deprecation, feelings of uneasiness, and
marked discomfort during interpersonal interac-
tions are characteristic of persons with high
levels of I-S. Feelings of acute self-
consciousness and negative  expectancies
regarding interpersonal communications are also
typical - sources of distress™. The scales
subsumed under the DEP dimension reflect a
broad range of the concomitants of the clinical
depressive syndrome. Symptoms of dysphoric
affect and mood are represented, as are signs of
withdrawal of interest in activities, lack of
motivation, and loss of vital energy. The
dimension mirrors feelings of hopelessness and
futility as well as other cognitive and somatic
correlates of depression, and several items are
included concerning suicidal ideation””.

When compared to a general population of
dental patients, the patients with a complaint of
oral malodor show general trend of elevated
profile in SCL-90-R%2® and elevated psycho-
logical profile of the oral malodor patients is
positively related to their self-evaluation of oral
malodor'®. In addition, the present study reveals
that some patients who have objective oral
malodor may be reluctant to recognize the effect
of oral malodor treatment even though their oral
malodor has been apparently reduced. Clinicians
must encourage those patients to make an effort

to perceive the true intensity of their oral
malodor through asking their family or intimate
friends who can offer an objective opinion about
their oral malodor.

V. CONCLUSIONS

Forty patients were involved in the present
study, who have had objective oral malodor, and
of which oral malodor decreased absolutely after
various treatments, The subjective and objective
intensity of oral malodor, and distress from that
were measured before and after treatment. The
subjects completed the computerized SCL-90-R
questionnaire, The author divided the subjects
into two groups according to the reduction
percentage of self-rating intensity of oral
malodor after treatment, then compared the VSC
level, distress level, and the SCL-90-R profiles
between the two groups.

The obtained results were as follows;

1. There was not significant correlation between
the level of VSC and the self-rating intensity
of oral malodor, and the reduction percentage
of self-rating intensity did not correlate with
the reduction percentage of the VSC level.

2. The level of VSC before treatment correlated
with the reduction of VSC level after -
treatment (p<0.01).

3. The self-rating distress was significantly
correlated with the self-rating intensity before
and after treatment (p<0.01). The self-rating
distress was significantly decreased in group
A (p<0.01), but not in group B after treatment,

4, Group B showed elevated profiles significantly
In two dimensions; Interpersonal sensitivity
(I-S) and depression (DEP), compared to
Group A (p<0.05).

393



REFERENCES

1. Sulser GF, Brening RH, Fosdick LS : Some
conditions that affect the odor concentration of
breath. ] Dent Res 18:355-359, 1939

2. Berg M, Fosdick LS : Studies in periodontal
disease. II. Putrefactive organisms in the mouth.
J Dent Res 25:73-81, 1946

3. Berg M, Burmill DY, Fosdick L.S. : Chemical
studies in perjodontal disease, ITI. Putrefaction of
salivary proteins. J Dent Res 25:231-246

4, Tonzetich ], Carpenter PAW : Production of
volatile sulfur compounds from cysteine, cystine
and methionine by human dental plaque. Arch
Oral Biol 16:599-607, 1971

5. Tonzetich ] : Oral malodor: An indicator of health
status and oral cleanliness. Int Dent ] 28:309-319,
1977

6. Rosenberg M @ Bad breath: Diagnosis and
treatment. Univ Toronto Dent ] 3:7-11, 1990

7. Lu PD : Oral malodor: an aetiological classification,
a treatment approach and prevention. Oral Surg
54 521-526, 1982

8. Preti G, Lawley HJ, Hormann CA, Cowart B]J,
Feldman RS, Lowry LD and Young IM : Non-oral
aspects of oral malodor. In: Rosenberg M (Ed),
Bad breath: Research perspectives: 149-173,
Ramot Publishing-Tel Aviv University, Tel Aviv,
Israel, 1995

9. Preti G, Clark L, Cowart BJ, Feldman RS, Lowry
LD, Weber E and Young IM : Non-oral etiologies
of oral malodor and altered chemosensation. ]
Periodontol 63: 790-796, 1992

10, Tonzetich ] : Production and origin of oral
malodor. A review of mechanisms and methaods of
analysis. ] Periodontol 48:13-20, 1977

11, Schmidt NF, Missan SR, Tarbet W], Cooper AD
. The correlation between organoleptic mouth—
odor ratings and levels of wvolatile sulfur
compounds. Oral Surg 45:560-567, 1978

12, Rosenberg M and McCulloch CA : Measurement
of oral malodor: Current methods and future
prospects. ] Periodontol 63: 776-782, 1992

13. Rosenberg M, Septon I, Eli I, Bar-Ness R,
Gelemter 1, Brenner § and Gabbay ] : Oral
malodor measurement by an industrial sulphide

394

14.

15,

16.

17.

18,

monitor. J Periodontol 62: 487-489, 1991
Rogenberg M, Kulkarmi GV, Bosy A and
McCulloch CA : Reproducibility and sensitivity of
oral malodor emasurements with a portable
sulphide monitor. J Dent Res 70: 1436-1440, 1991
Rosenberg M : First international workshop on
oral malodor. J Dent Res 73 586-589, 1994
llana Eli, Roni Baht, Avital Kozlovsky, Mel
Rosenberg @ The complaint of oral malodor:
Possible psychological aspects. Psychosom Med
58: 156-159, 1996

Richardson JTE, Zucco GM : Cognition and
olfaction: A review. Psychol Bull 105:352-360,
1989

Ehrlichman H, Halpern JN : Affect and memory:
Effects of pleasant and unpleasant odors on
retrieval of happy and unhappy memories. J Pers
Soc Psychol 56:769-779, 1988

19, Rosenberg M : Introduction. In: Rosenberg M (Ed),

21,

22,

Bad breath: Research perspectives: 1-12, Ramot
Publishing-Tel Aviv University, Tel Aviv, Israel,
199%

. Spouge JD : Halitosis: a review of its causes and

treatment. Dent Practit 14:307-317, 1964
Iwu CO and Akpata O @ Delusional oral malodor.
Review of literature and analysis of 32 cases. Br
Dent ] 167: 294-296, 1989

Pryse-Phillips W : An olfactory reference
syndrome. Acta Psychiatr Scand 47: 484-509, 1971

23. Hawking C : Real and imaginary oral malodor. Br

24,

Med J 294 200-201, 1987

Chemiak O, Kozlovsky A, Gordon D, Gelernter I,
Rosenberg M : Self-assessment of oral malodor.
J Dent Res 72:260 (Abstr), 1993

. Halimeter RH-17 series instruction mannual.

Interscan corp, Chartworth, CA, USA.

. Kim YK, Lee SW, Chung SC and Kim HS : A

preliminary study on oral malodor measurement.
J Korean Academy of Oral Medicine 22: 233-239,
1997

. Derogatis LR, Lipman RC and Covi I : SCL-90:

an outpatient psychiatric rating scale preliminary
report. Psycho Pharmacol Bull 9 13-28, 1973

28. Eli [, Baht R, Rosenberg M : Psychological factors

in self assessment of oral malodor. In: Rosenberg
M (Ed), Bad breath: Research perspectives:



201-213, Ramot Publishing-Tel Aviv University, patients by Symptom Checklist90-Revison

Tel Aviv, Israel, 19% (SCL-90-R). ] Korean Academy of Oral Medicine
29. Ham DS, Chun YH, Lee JY, Cho HG and Hong 23 361-367, 1998

JP : A study of personality profile of oral malodor

39%



T3 BAe 384 AR DEEs) d4A 549
FBBA B AT

Agieta A e TR - Age @’
Bgoista A s FHuste @y’

FR g8 a9

FHE FAZ ULY B4 F PAY A2 T ARAL FAS gt AR A HE BPekn, A
A HE BadE WS o e BAE] AW 5L TolunA AT FHE FAE
Agietn A FAREs 320l s 4A 8 ARE DT B 3, AR A AR
3 739 428 Hg ok AR F GrIE FA) AV FLE BolE 0799 73 828 Uy
22 A4t AR A, BE BABE A9 724 74 AL L 12 A9 $UY A BANAR
o B AN A (SCL--RIE A etglom EoIHE o gotel 72Ul N4 FRYEe] 52T
AT AR T, P HEABHLES B, FU4 73 AL D BAUP AL AZFAY
F8 73 AR g4 FEol v} PAEE § 2oL BFslel YeulR $A9 B AL 2
R FAABAALEL B, BHAQATE AT-F A 7A A} BREY 1402 BAT A
BZ-F#83 73 A%7t ek olEtR Ay AT

L A& AF 254 FAE 73] A5l Y333 E 55 Aol 948 JABA 9o
FE4H 73 ARY 74 A T3 g asgEe] A Fxet AddAst ok

2. A8 A HEAFEFEY FEE AR T FHeARAREY FaA g Folg FHVAE B3
(p < 0.01).

3ITFHE A BUL A= £88 74 A=9 fod duaAE B892 (p <00, A& F AT
dMe FostA Za (p <001 3tgert BRoMe 4§ ZAE HolA gt

4. B&& ATl W3t 2ol AR SHAL 5 F 1Tt $-&50) FEd N FASA &
g EY} (p < 0.05).

TR0 : 74, ZelgAxgdA, gene, 73 A%, T4 EU3

396



