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Aims: The study aimed to evaluate the effect of tongue-scraping procedures as part of an oral 

hygiene education program on patients with fixed conventional orthodontic appliances who 

were affected by oral malodor.

Methods: A sample of 40 fixed-orthodontic patients (14 to 18 years old) was recruited in a 

private dentistry office. Participants were included in an oral-hygiene education program, 

and then data were collected, based on interviews, tongue coating detection, and halitosis 

measurement. After 27 days, these parameters were evaluated again. Data normality was 

evaluated by the Shapiro-Wilk test for the quantitative variables. The difference between 

before and after the education intervention was tested by the McNemar test, the Kappa 

statistic for the categorical variables, and the Wilcoxon test for the quantitative variable. 

Significance was determined at a 5% (α=0.05) confidence level.

Results: The oral hygiene program applied to orthodontic patients positively impacted on 

halitosis self-perception, oral malodor measurement (75%), and tongue coating score (100%).

Conclusions: The oral hygiene program, including tongue-scraping procedures, reduced 

bad odor among orthodontic patients. (Rev Port Estomatol Med Dent Cir Maxilofac. 

2019;60(3):125-129)
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r e s u m o

Efetividade do raspador de língua em reduzir a halitose em pacientes 
ortodônticos: Estudo clínico

Palavras-chave:

Halitose

Educação em Saúde Bucal

Ortodontia

Objetivos: O objetivo do presente estudo foi avaliar o efeito de procedimentos de raspagem 

de língua como parte de um programa de educação em higiene bucal em pacientes orto-

dônticos utilizando aparelhos convencionais fixos afetados por mau odor oral.

Métodos: Uma amostra de 40 pacientes ortodônticos fixos (14 a 18 anos) foi recrutada em 

um consultório odontológico privado. Os participantes foram incluídos em um programa de 

educação em higiene bucal e, em seguida, os dados foram coletados, com base em entrevis-

tas, deteção de saburra e medição de halitose. Após 28 dias, esses parâmetros foram avalia-

dos novamente. A normalidade dos dados foi avaliada pelo teste de Shapiro-Wilk para as 

variáveis quantitativas. A diferença entre antes e depois da intervenção educativa foi testa-

da pelo teste de McNemar, a estatística Kappa para as variáveis categóricas e o teste de 

Wilcoxon para a variável quantitativa. A significância foi no nível de confiança de 5% (α=0,05).

Resultados: O programa de higiene bucal aplicado aos pacientes ortodônticos impactou 

positivamente na autoperceção da halitose, na mensuração do mau hálito (75%) e no esco-

re de saburra (100%).

Conclusões: A utilização de raspador de língua como parte de um programa de educação em 

higiene bucal reduziu o mal odor entre pacientes ortodônticos. (Rev Port Estomatol Med Dent 

Cir Maxilofac. 2019;60(3):125-129)
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Introduction

In recent years, improvements in the techniques and materi-
als used in orthodontic therapies have been matched by an 
increase in undesirable side effects, such as biofilm accumu-
lation, dental enamel demineralization, gingival inflamma-
tion, hyperplasia, and also oral malodor.1-4 Halitosis is the 
generic term used to describe expired air that has an unpleas-
ant odor, occasionally perceived by the individual themselves, 
and/or by individuals that socialize with them.5 Its etiology is 
mostly attributed to an origin in the oral cavity (oral malodor), 
but it may have other factors, either physiological or psycho-
logical,5 and may even have an extraoral origin.6

Oral malodor results from the proteolytic degradation by 
microorganisms, which results in the production of organic 
substrates, including volatile sulfur compounds (VSCs) such 
as hydrogen sulfite (H2S), methyl mercaptan (CH3SH) and di-
methyl sulfide ((CH3)2S).7 Such metabolization occurs predom-
inantly in a coating on the tongue and periodontal pockets.7,8

The anatomical structure of the tongue, mainly its poste-
rior region, favors the accumulation of debris, thus represent-
ing an excellent ecological niche for bacterial proliferation. The 
presence of a sulcus and papillae generates a microenviron-
ment where the low action of salivary flow and masticatory 
forces provide reduced levels of oxygen and, thus, anaerobic 
VSC-producing bacteria have an ecological advantage.9 Taxa 
isolated from the tongues of individuals with oral malodor 
include Solobacterium moorei and species that do not proliferate 
in culture.10

The placement of orthodontic bands and brackets on 
teeth surfaces favors the deposition of bacterial biofilm, 
which is the main factor responsible for inflammation in the 
gingival tissues.11 Although some studies have shown a low-
er occurrence of oral malodor in patients with self-ligating 
brackets compared to patients using conventional brackets,12 
other studies have indicated that self-ligating brackets have 
a higher potential for bacterial accumulation.13 Overall, fixed 
orthodontic therapy interferes with the occurrence of oral 
malodor due to elevated levels of bleeding, gingival inflam-
mation and the presence of periodontal pockets.13 With this 
reasoning, studies have focused on exploring the oral mal-
odor etiopathogeny in fixed-orthodontic users, in order to 
determine their particularities and, consequently, conduct 
an appropriate control.

Therefore, the present study aimed to evaluate the effect 
of an oral hygiene program, associated with a tongue-scraping 
procedure, on patients with conventional fixed orthodontic 
appliances who had oral malodor. It also aimed to verify the 
hypothesis that the use of a tongue scraper reduces halitosis 
in orthodontic patients.

Material and Methods

Before beginning the study, the minimum sample size re-
quired for the application of the McNemar and Wilcoxon tests 
was determined, considering the following parameters: test 
power of 80% (β=0.20) and error of 5% (α=0.05). For the McNe-
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mar test, the minimum estimated sample was 38 individuals. 
For the Wilcoxon test, initially, a sample calculation for a 
t-test for paired samples was carried out, and a minimum 
sample of five individuals was estimated. Subsequently, a 15% 
increase was applied as an adjustment for the use of non-par-
ametric testing. Thus, the minimum sample size estimated 
for the application of the Wilcoxon test was six individuals. 
The sample calculations were performed using BioEstat (ver-
sion 5.3, Brazil).

A cross-sectional longitudinal study was conducted on 
40 orthodontics patients. Before data collection, the project 
was approved by the Research Ethics Committee of South-
west Bahia State University (number 024-009). The patients 
and their caregivers gave informed written consent after 
being explained the study in detail. The participants were 14 
to 18 years old and were receiving fixed orthodontic treat-
ment in a private dentistry clinic. Data collection was con-
ducted during regular orthodontic check-ups and included 
an interview and a clinical evaluation, which were repeated 
27 days after the implementation of the oral-health educa-
tion program.

The inclusion criteria of the study were: (1) dental and 
skeleton Angle Class I malocclusion; (2) complete permanent 
dentition; (3) no decay; (4) age between 14 and 18 years old; 
(5) not presenting anteroinferior crowding higher than 4 mm; 
and (6) use of conventional fixed orthodontics for 6 to 24 
months. The exclusion criteria were the following: 1) pres-
ence of gastric disorders; 2) infections in the respiratory 
tract; 3) anatomical pathologies in the hard or soft oral tis-
sues; 4) any motor deficiency that interfered with perform-
ing oral practices; 5) presence of metabolic diseases; 6) pres-
ence of systemic diseases; 7) use of medicines; 8) use of 
mouthwash; and 9) smoking.

The subjects were under fixed orthodontic therapy (Morel-
li, Sorocaba, Brazil) in both dental arches, with adapted ortho-
dontic rings on the molars, conventional metal brackets bond-
ed to the vestibular teeth surfaces and individual elastic 
ligatures. The metallic rings were bonded with glass-ionomer 
dental cement (Vidrion C®, SSWhite, Juíz de Fora, Brazil). All 
excess cement was removed.

All interviews were conducted by the same clinic, who 
determined demographic data, frequency of oral hygiene 
practices, complaints of gingival bleeding, perception of hal-
itosis symptoms when meeting a person for the first time, 
and self-perception of oral odor, as evaluated on a visual 
scale from 0 to 100, where 100 represented very good oral 
odor. A previously calibrated examiner collected all the data. 
The overall percentage of agreement was 98.16%, and the 
kappa was 0.89.

For the clinical evaluation of oral odor, the participants 
were asked not to perform oral hygiene or ingest food, in-
cluding candy, and drinks two hours before the clinical 
exam. At baseline, patients were included in an oral-hy-
giene education program that consisted of professional 
tooth-brushing (using an Oral B® orthodontic toothbrush), 
motivation, self-orientation using a fluoride dentifrice, and 
tongue scraping (Curaprox® CTC203). The same previously 
trained and calibrated examiner checked for VSCs using a 
Breath Checker portable device (Tanita Corporation of 

America, Inc.®, USA), according to the manufacturer’s in-
structions. Oral odor was classified into five levels: (0) none; 
(1) slight; (2) moderate; (3) heavy; (4) strong; and (5) intense. 
A wooden spatula was used to assess tongue coating. 
Tongue coating was scored from 0 to 3, as follows: 0 if there 
was no tongue coating, 1 if it covered less than one-third of 
the tongue’s dorsum, 2 if it covered one- to two-thirds of 
the tongue’s dorsum; and 3 if it covered more than two-
thirds of the tongue’s dorsum. All participants were clini-
cally evaluated at the same time of day, and the rate re-
sponse was 100%.

Data normality was evaluated using the Shapiro-Wilk test 
for the quantitative variables. The difference between before 
and after the education intervention was assessed by the Mc-
Nemar test, the kappa statistic for the categorical variables, 
and the Wilcoxon test for the quantitative variable. Signifi-
cance was determined at a 5% (α=0.05) confidence level. The 
data were tabulated and analyzed using the IBM SPSS statis-
tical software version 21.0 for Windows (2012, IBM Corp., Ar-
monk, NY).

Results

The analysis included 40 patients under fixed orthodontic 
treatment for a period of 6 to 24 months (11.8 ± 3.8 months). 
The participants were between 14 and 18 years old (15.5 ± 1.26 
years), and 20 were male and 20 female. A total of 38 (95%) of 
the patients were students, whereas 5% (2) reported other oc-
cupations (work or trainee).

At the baseline, most of the participants (80%) reported 
gingival bleeding; however, after 27 days of implementation of 
the oral education program, no participant had that symptom 
(Table 1). Analysis of the questions concerning oral hygiene 
practices and oral odor perception by others indicated low ad-
herence  between baseline and 27 days after the implementa-
tion of the education program (Table 2).

The oral hygiene program impacted the halitosis self-per-
ception, oral odor measurement and tongue coating (Table 3). 
The results highlighted that, after 27 days from the interven-
tion, the fixed-orthodontic patients exhibited a 62% median 
increase in the self-perceived oral odor score, and a 75% and 
100% reduction in oral malodor and tongue-coating scores, 
respectively.

Table 1. Gingival bleeding complaints at baseline and 
after 27 days of the oral hygiene program.

After 27 days p-value

Yes No

Baseline
Yes 0 32

—
No 0 8

The McNemar test was not performed to assess the association 
between baseline and 27 days because the variable “gingival bleeding 
after 27 days” was constant.
The values were stated as absolute frequencies.
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Discussion

The influence of conventional fixed orthodontic appliances 
on oral health was investigated based on gingival bleeding, 
oral health procedures, and oral malodor perception and 
measurement. Although oral malodor self-perception is a 
subjective evaluation, the participants followed an objective 
measuring method.

Gingival bleeding was a prevalent complaint in patients 
undergoing fixed orthodontic therapy. This finding is mainly 
attributed to the orthodontic appliance components, which 
represent an important focus for biofilm accumulation, there-
by promoting gingivitis. Despite the taught oral hygiene mea-
sures, the clinical study detected moderate gingivitis in all 
fixed orthodontics patients. In addition, fixed appliances re-
strict the ability of the tongue and lips to clean the teeth and 
gingiva mechanically,1,12 which contributes to a pathological 
microbial environment associated with a high prevalence of 
halitosis.

The portable dispositive Breath Checker used in this inves-
tigation provided an objective measurement, as well as the 
advantage of being portable, inexpensive and simple to use. 
Recent studies have pointed out that portable devices show 
good concordance with organoleptic measurements.14 After 27 

days, the oral malodor scores had significantly decreased com-
pared to the baseline, although the clinical study indicated an 
increase after the braces were applied.3,13  This disparity may 
be explained by the variability of oral hygiene methodology, 
considering that the participants were adolescents. Adoles-
cents need a unique approach to be motivated about their oral 
health issues, which are substantially associated with their 
social interactions.

Organoleptic measurement has been suggested as the gold 
standard clinical method for halitosis assessment, but its in-
herent subjectivity compels the use of other methods.15 Addi-
tionally, an interventional clinical study16 has demonstrated 
that total VSC-level measurement positively correlates with 
the organoleptic test and tongue-coating scores.

The subjects in this study revealed an excellent improve-
ment following the implementation of the oral education pro-
gram that was particularly attributed to the routine use of 
tongue scrapers. The tongue constitutes the largest microcosm 
of the oral cavity and is inhabited by a highly-diversified body 
of microorganisms.9 Scientific evidence has demonstrated that 
mechanical approaches, such as tongue brushing or scraping, 
have the potential to control oral odor successfully.17,18 Al-
though studies have pointed out that tongue coating and 
plaque are increased in fixed-orthodontic patients,19 the pres-
ent investigation demonstrated a decrease in those indexes 27 
days after implementation of the oral education program.

In this investigation, malodor was related to inadequate 
oral hygiene practices, which is consistent with the findings 
of other studies; however, those studies did not consider ado-
lescents under orthodontic therapy.20,21

With regard to the sample’s social demographics, although 
the subjects had middle education, it was deduced that they 
were not fully aware of oral malodor etiopathogeny and, con-
sequently, its management.

One limitation of this study was the short time of the fol-
low-up (27 days) since the results could change over a longer 
period of monitoring. As patients’ oral health practices im-
prove over time, a different oral ecosystem is expected to be-
come established. Orthodontists should be aware that patients 

Table 3. Self-perception of halitosis, oral malodor 
measurements and tongue coating at baseline and after 
27 days.

Variable Baseline After 27 days p-value

Self perception  
of halitosis

52.50 ± 28.7 85.00 ± 25 < 0.001

Oral malodor 
measurement

4.00 ± 2 1.00 ± 2 < 0.001

Tongue coating 2.50 ± 1 0.00 ± 1 < 0.001

Values are expressed as median ± interquartile range.

Table 2. Performance of oral hygiene practices and oral malodor perception by others at baseline and after 27 days.

After 27 days
Concordance κ p-value

No Sometimes Yes

Performance of oral 
hygiene practices

Baseline

No 0 0 33

10.0%Sometimes 0 0 4

Yes 0 0 3

Never/almost 
never

Sometimes
Frequently/

always

Oral malodor perception 
by others

Baseline

Never/almost 
never

15 0
0

37.5% 0.04 0.613
Sometimes 10 0 0

Frequently/always 7 8 0

Kappa statistic was not calculated because the variable “performance of oral hygiene practices after 27 days” was constant.

128 rev port estomatol med dent cir maxilofac. 2019;60(3) :125-129



under routine therapy may be affected by inappropriate oral 
health procedures, which can cause oral malodor, leading to 
personal discomfort and even social embarrassment.20,22 The 
hypothesis formulated was confirmed.

Conclusions

Based on the findings of this longitudinal clinical study, the 
oral hygiene program, including tongue-scraping procedures, 
is a useful tool for improving oral hygiene in patients with 
conventional fixed orthodontic appliances who are affected 
by oral malodor.
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