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ABSTRACT

Background: The organoleptic evaluation is considered the gold standard between evaluation methods of halitosis, but its main
drawback is the difficulty of reproducibility. Purpose: The aim of this study was to evaluate the reproducibility of an organoleptic
evaluation method using three levels of scores (0 = no odor, 1 = moderate odor, and 2 = strong odor) to increase reliability
between researchers and clinicians. Methods: The evaluation was blindly conducted by two examiners previously calibrated
by the Smell Identification Test and compliance in clinical trials. Statistical calculations were done with STATA" software
version 9.0. Results: The degree of agreement between examiners was 82.5%, with estimated Kappa (x =0.69), with substantial
agreement. Conclusion: The scale used in this study by organoleptic method was effective and reproducible but must be repeated
and compared to other methods for better consistency of results.
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INTRODUCTION

Halitosis is a common condition that has an important
negative factor in social communication.!¥! Clinicians
generally prefer to use the gold standard!*-% organoleptic
method!” to evaluation because it is a practical sensory
test,’® has a low cost, and does not require specific
equipment.!!

Examiners can estimate the quality of the breath using
common odor scale scores to assess the intensity of
how pleasant or unpleasant is the odor.l” Studies of
agreement or reliability are performed to evaluate the
error of a measurement.! Therefore, it is estimated
that the higher Kappa, the greater the concordance
and reliability or reproducibility of the results. The
most widely used scale of halitosis,!'*!% proposed by
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Rosenberg et al.,' has six levels of evaluation, but the
Kappa values are low.!%!

Researchers have sought to simplify the test and
implement better ways of training, calibration, and
standardization between examiners!” for increased
reliability and reproducibility. Although organoleptic
tests with four levels of evaluation have been
proposed!’®l and Kappa values have increased,'® to
date, no study has been carried out using a scale with
three levels.

The aim of this study was to evaluate the interexaminer
reliability of an organoleptic evaluation method with a
halitosis detection scale with three levels of scores.
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METHODS

Study design

A cross-sectional and exploratory study was conducted
by quantifying the response variables for halitosis. The
evaluation was performed by means of organoleptic
or hedonic test, as a tool for data collection, resulting
in a scaled measurement categorized with three
scores (0 =no odor, 1 =moderate odor, and 2 = strong odor).

The study consisted of assessing the validity of the
diagnostic technique, in which two examiners performed
the observation of the object under study (halitosis),
aiming at the analysis of reproducibility of clinical
criteria.

Ethical aspects

The study was initiated after approval by the Ethics
Committee of the School of Dentistry of Ribeirao
Preto - FORP/USP (CAAE No 10755212.7.0000.5419)
and the consent form was signed by all volunteers,
guaranteeing the individual right of free choice. The
principles of bioethics, autonomy, vulnerability, and
beneficence/nonmaleficence were respected.

The study did not cause scratches or damages to
participants. The volunteers received an oral hygiene
kit (toothbrush, toothpaste, mouthwash, and dental
floss) and guidelines about halitosis and oral care by an
educational brochure developed for this purpose.

Calibration of judges — The Smell Identification Test
Before the clinical evaluation, the olfactory acuity
was assessed using the Portuguese version of
the Smell Identification Test (SIT), University of
Pennsylvania (Sensonics Inc., Haddon Heights, NJ,
USA),!' by two examiners (KSFMG and GCS). Later, the
interexaminer agreement would be assessed through
Kappa test.

The olfactory test consists of four cards with ten pages.
Each page contains a marquee at the bottom that, when
scraped with a pencil, releases a scent corresponding to
one of the four suggested odor options. Each examiner
must check the box that most closely matches up for a
total forty test odors.

In the test, the estimated Kappa (k =0.96) was classified
on the scale as an “almost perfect agreement,”('8l showing
97.5% of agreement between examiners.

Calibration by agreement

A calibration of agreement was performed by the
examiners (KSFMG and GCS) using ten volunteers,
not included in the survey. In cases of disagreement
(20% of cases), a mutual consensus was sought from the
discussion and interpretation of the examination criteria.
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Selection of participants

The sample was determined by the convenience criterion,
composed of forty volunteers of both genders (8 men and
32 women), aged between 18 and 40 years old (mean
for men: 32.7 years old, mean for women: 29 years old)
who attend the School of Dentistry of Ribeirdo Preto,
University of Sdo Paulo, with powers of discernment
to explicitly express informed consent to participate
in the study. Volunteers who presented aspects that
interfere directly or indirectly in the homogeneity of
the sample such as the presence of diabetes, use of
antibiotics, smoking, individuals with disabilities that
affect decision-making, and those who at any time
manifested the desire to no longer participate the project
were excluded from the study.

Clinical evaluation of organoleptic test

Examiners conducted the research blindly, independently,
and without communication to ensure that the opinion
of one did not interfere with that of the other. A privacy
screen was made (200 cm x 90 cm) with a plastic tube
inserted through it (10 cm x 4.5 cm) to separate the
volunteers and examiners. During recruitment, the
volunteers were instructed to avoid eating spicy foods,
onions, and garlic, using perfumed cosmetics, drinking
alcohol, and using mouthwash for at least 24 h.[11

On evaluation, the judges also avoided drinking coffee,
tea, or juice, smoking, and using perfumed cosmetics.'’

The volunteers were instructed to close the mouth for
3 min in an upright position and breathe through their
nose.'¥ While the volunteers exhaled slowly into one
end of the tube, each examiner individually performed
the evaluation on the other end and confidentially
marked a record containing scores. Examiners evaluated
volunteers in the same order.

The standardized forms had been previously encoded,
stored, and sealed in brown envelopes to ensure that
the study was triple-blind (volunteers, judges, and
statistician).

Assessment of reproducibility

For scores, reliability analysis was used. By measuring
the percentage from an array of responses of the
examiners, Kappa statistic or Kappa coefficient ()
was estimated, which expresses the level of agreement
observed between judges beyond the level that would be
expected by chance,['? according to the following formula:

c-c,
1-C,

C is the correlation observed by the study and C is the
agreement expected by chance. The evaluation criterion of
the estimated Kappa was established by Landis and Koch,!*®!
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allowing the interpretation of Kappa values [Table 1].
Statistical calculations were done with STATA® software
version 9.0. (StataCorp LP, Texas, USA).

RESULTS

The clinical evaluation of halitosis obtained a degree of
agreement of 82.5% between the examiners. The Kappa
estimate (k =0.69) [Table 2] was rated with “substantial
agreement” on the scale.!®l

The examiners agreed that twenty volunteers (50%) had
no oral malodor (grade 0), seven volunteers (17.5%) had
moderate odor (grade 1), and six volunteers (15%) showed
strong odor (grade 2) [Table 2].

DISCUSSION

So far, there is no uniformity in protocols for the
diagnosis of halitosis.l! The volatile sulfur-containing
compounds (VSCs), using the halimeter equipment, are a
relatively inexpensive and easy to use method?® but cannot
detect some important odorants®2° such as volatile
short-chain fatty acids, polyamines, alcohols, phenyl
compounds, alkanes, ketones, and nitrogen-containing
compounds.?® In addition, portable instruments that
measure volatile compounds may fail in device sensitivity
due to the contamination of the sensor, which requires
periodic calibration to adjust for sensitivity loss.!'¥

Gas chromatography is a highly reproducible and reliable
method?® that measures, through of the production of
mass spectra, the concentration of VSCs in the saliva
samples, tongue coating, or expired air.®?% However, it is
expensive, as is most of the specific equipment,?! making
the technique applicable only in academic practice.?!

Table 1: Landis and Koch Kappa Scale (1977)

K Degree of agreement
<0.00 Without agreement
0.00-0.20 Insignificant
0.21-0.40 Median

0.41-0.60 Moderate

0.61-0.80 Substantial

0.81-1.00 Almost perfect

Table 2: Frequency distribution of the responses of
clinical assessments of halitosis, given by different
judges

Judge A Judge B

o 1 2 Total
o 20 2 o 22
1 7 ¢} 12
2 o o 6 6
Total 25 9 6 40

Studies show a significant correlation between these
methods and organoleptic methods,[!*1622 which are
performed by the perception of oral odor by smell.
Despite being a subjective method,/?® the organoleptic
method is also referred to as being easy to perform,* is
similar to the daily situation of the patient,?* does not
require equipment,® and has a low cost.!!!/ The main
disadvantage is the low reproducibility and that it replies
upon inter- and intra-examiner reliability.?* However,
this can be improved with training and calibration of
examiners.

Some studies did not report the calibration of their
examiners!'1? or do not specify how the calibration was
performed.**3 Others cite calibration, by agreement,?? the
training of examiners,!'>152% or olfactory tests,®!” but do
not calculate the Kappa.[*%1317 Kappa shows the proportion
of agreements beyond that expected by chance and ranges
from “~1” to “+1,” where “—1” means complete disagreement
and “+1” is exact agreement in the readings.?”

The Kappa is important to assess how often the exact
same scores can be replicated,!’” and its absence makes
difficult to interpret and to compare the results. In
this study, calibration before the sensory evaluation
was performed by two examiners with the olfactory
SIT (Sensonics Inc., Haddon Heights, NJ, USA) and
the Kappa was calculated for interexaminers (k =0.96),
showing high sensitivity to smell and degree of almost
perfect agreement,!® ensuring a highly reliable calibration
between the two examiners.

Although one examiner is sufficient to perform the
organoleptic test, it is highly recommended to have a
second examiner to provide a second opinion or take
measurements when the first is not present or when he
or she presents fatigue.?® Thus, in this research study,
the organoleptic test was performed by two examiners,
enabling the calculation of Kappa for interexaminers.

The number of scores used in sensory evaluation can
also affect the results achieved. The more simplified for
the scale scores, the greater the possibility of increasing
the coefficient. Thus, scales with simplified levels could
provide greater agreement, depending on the number
of examiners, the number of scores, and if the Kappa
calculation is for intra- or inter-examiners.

Using a simplified scale, with three levels of scores and
two examiners, the degree of interexaminer agreement
in the present study was 82.5% and k =0.69, with a
substantial agreement (0.61-0.80).[*81 The degree of
agreement found in this study corroborates the results of
Oho et al.'® although these researchers used four levels
of scores and three examiners.

In studies whose patients are more likely to have
different degrees of halitosis and that involve further
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investigation, such as periodontal disease, plaque
coating on the tongue, and smoking, a broader scale, as
proposed by Oho et al.,!'® with four levels of scores will
possibly be required. However, the most simplified scale
proposed in this study, with three levels of scores, could
be recommended in dental practices, in offices, and in
pediatric dentistry (in which requires skill in the child’s
approach) since it has been shown to be reproducible,
and it is easier to perform, especially if the professional
is not calibrated and has little experience.

The aim of this study was not to infer results for the
study population, nor to perform a dichotomic evaluation
(ves or no) for the presence of halitosis, but to evaluate the
performance of a simplified data collection instrument - a
diagnostic halitosis technique - with a view to analysis
of in reproducibility.

In some cases, the diagnosis of halitosis requires a
careful investigation of the patient for prevention and
treatment. Questions about frequency of dental visits,
dental products used, presence and maintenance of
dental hygiene of the oral cavity, time of occurrence of
halitosis, psychological factors, dietary habits, smoking,
snoring, and/or dry mouth symptoms should be included
in the anamnesis.?® In addition, there should be research
in nonoral etiologies such as disorders of upper and
lower respiratory tract, gastrointestinal tract disorders,
systemic diseases, metabolic disorders, medications,
carcinomas, and occurrence of stressful situations.l!

The scale used in this study was effective but must
be repeated and compared to other more specific and
sophisticated methods to observe possible correlations
to better the consistency of the results methods.

CONCLUSION

The present study agrees that the organoleptic method is
effective for evaluation of halitosis. The scale with three
levels of scores (0O = no odor, 1 = moderate odor, and 2 =
strong odor) is reproducible and a simple alternative for
daily assessment in the dental office. However, further
studies should be performed comparing this scale with
other methods to validate such an outcome.
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