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Abstract
Aim: To evaluate the prevalence and hygiene habits of 13-19 years-old adolescent users of removable
orthodontic appliances (ROA) and to determine hygiene methods for the appliances prescribed by
dentists, in the city of Pelotas. Methods: The study had two stages. The first stage was a telephone
interview with dentists. Dentists were interview by telephone calls in order to obtain information
regarding the hygiene methods for cleaning acrylic appliances. Second stage was a cross-sectional
study performed with schoolchildren. Children from public and private schools with secondary level
were included in the sample. A questionnaire was applied to the students using any type of ROA.
Questionnaires included demographic information and behavioral characteristics. Data collected
were subjected to Chi-square test and logistic regression. Results: The prevalence of children using
ROA was 5.4%. Students (89.7%) and dentists (47.2%) reported to prefer mechanical methods to
clean their ROA. Cleaning with soup, hydrogen peroxide or effervescent tabs were less used. High
frequency of use was associated with higher frequency of hygiene on the ROA. Conclusions: The
prevalence of schoolchildren using removable appliances was low. The common cleaning method
used by children and prescribed by dentists was mechanical. Hygiene frequency was significantly
associated with the routine of use of the appliance and with the type of hygiene method.
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Concern for aesthetics has increased in the population1 and during the last three
decades there has been a great demand for orthodontic treatments2. Children in treatment
with removable orthodontic appliances (ROA) have higher risk for proximal caries,
gingivitis and halitosis than children without ROA3.
A proper hygiene of the orthodontic appliances could reduce bacteria in the oral
environment4. Studies have investigated the efficacy of diverse hygiene methods to control
the presence of microorganism in removable acrylic appliances5-9. Most of them showed
that the combination of a mechanical and chemical methods reduced microorganisms
on the appliance surface, compared with other methods7-9.
The role of the dentist in oral health promotion is important since dentists have
evidence-based knowledge of oral health and could influence patient’s behavior10. Few
studies investigated the attitudes of dentists toward oral preventive measures. Habits
and characteristics of orthodontic patients including hygiene and attitudes toward ROA
are scarce. Moreover, studies assessing the hygiene methods used by children to clean
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their ROA are inexistent. Knowledge of children’s characteristics
treated with orthodontic appliances is important. Dentist’s
recommendation should include effective alternatives to reduce
microbiota and be able to prevent oral diseases. The present
study had two objectives: (1) to determine the prevalence of the
ROA use in schoolchildren and its possible association with some
socio-demographic factors and hygiene habits; and (2) to verify
the hygiene methods prescribed by dentists.

Material and methods
The study was approved by the Ethics Committee of the Federal
University of Pelotas (protocol number 216/2011 UFPel/RS).
A cross-sectional study was performed among schoolchildren
and dentists in Pelotas, a mid-sized city of the southern Brazil,
260 km from Porto Alegre, the capital of Rio Grande do Sul state.
The study was performed in two stages.
1) Dentists interview.
A full list of the dentists registered in the state was obtained
from the Regional Council of Dentistry of Rio Grande do Sul
state (CRO – RS) and the Brazilian Dental Association – region
of Pelotas (ABO-Pelotas).
Eligibility criteria for the enrollment of dentists for this
study: dentists living in the city of Pelotas, actively working in the
clinical practice with treatments involving ROA and that agreed
to participate were included in the study. Dental specialties of
dentists were not asked. Interviews were conducted by phone calls.
The sequence to obtain the final dentists sample is shown in
Figure 1. The questionnaire included two open question regarding
the recommended methods and frequency (once, twice and three
times a day) for ROA cleaning. Dentists not contacted on the
first call, were re-called. After the third attempt without contact,
dentists were considered as losses.

2) Students interview
According to the Department of Education of Rio Grande do
Sul State, Pelotas has 19 states, 1 municipal and 9 private schools
with secondary education. The number of children enrolled in
secondary education of the city was 9,237 in public schools and
1,711 in private schools.
Stratification by type of school (private and public) was
carried out from the number of high schools. Four private schools
and 16 public schools were randomly selected by the method of
proportionality, where the probability of selection is proportional
to the number of students in the school. The number of 20 schools
was adequate to ensure good variability of the sample11. Students
from secondary education were initially eligible for the study.
Schoolchildren enrolled regularly in the selected high schools
of the city, users of ROA and able to answer the questionnaires
were included in the study. Parents or legal guardians and school
tutors signed a written consent form to allow the participation
of adolescents. Previously developed questionnaires were
administered to children by an interviewer in the classrooms.
The interviewer was a previously trained post-graduate student.
Questionnaires included socio-demographic and behavioral
data of children, such as age (complete years and later categorized
in 13-14, 15-17, 18-19), sex, type of school, mother’s education
in years (categorized in ≤ 8, 9-12, ≥13), frequency of ROA use
(categorized in sometimes and frequently), ROA time of use, reason
for the orthodontic treatment, usage discomfort and cleaning method
of ROA. The frequency of hygiene of the ROA was categorized
in low - one or less times during a week - and high - every day.

Statistical analysis

Data were recorded in duplicate in the EpiData 3.1 database
(version 3.1, release 2006, EpiData Association, Denmark).
Statistical analyses were carried out in Stata 10.0 (StataCorp.
2007. Stata Statistical Software: Release 10; StataCorp LP
College Station, TX, USA). Descriptive analysis was performed to
describe the dentists’ recommendations and the children’s studied
characteristics. Bivariate analyses were performed to assess the
association between frequency of hygiene (outcome) and the
investigated variables (age, sex, type of school, frequency of
ROA use, reason for treatment, maternal education and cleaning
habits) of children using ROA. Pearson’s chi-square test or Linear
Trend were used depending on the type of variable. Variables
with p-value <0.30 were included in the multivariate analysis.
For multivariate analysis, the Poisson regression was used,
considering a p value <0.05 as statistically significant with 95%
confidence interval.

Results

Fig.1. Flowchart of dentist’s selection for telephone survey, Pelotas, RS, Brazil.
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In the city of Pelotas 1,056 dentists were on the ABO-RS
list. After the application of the eligibility criteria, 354 dentists
remained as potential participants. Two hundred and thirty five
dentists participated in the study. The response rate was 66.4%.
The selection process of the dentists is in Figure 1.
Table 1 describes dentists’ recommendations. Dentists
recommended mainly to brush the acrylic appliances with toothpaste
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(74.4%), 9.6% indicated to brush the ROA with soap, 8.0% advised
immersions in hypochlorite, chlorhexidine or peroxide solutions,
6.0% suggested other cleaning materials, 1.6% suggested Corega
Tabs®, and 0.4% to brush with water. Most dentists recommended
cleaning the removable appliances 3 times per day (64.0%).
Table 1 - Methods and frequency of hygiene recommended for
removable orthodontic appliances (ROA) by dentists. Pelotas,
Brazil (n=235) *
Variables/Categories

n*

Methods

235

Brushing with common toothpaste

186

(74.4)

Brushing with soap

24

(9.6)

Mouthwash

20

(8.0)

4
1
208
16
48
144

(1.6)
(0.4)

Corega Tabs®
Water
Hygiene Frequency
Once a day
Twice a day
Three times a Day
* Values lower than 235 are due to incomplete data.

%

(9.0)
(27.0)
(64.0)

Distribution of the children according to the outcome and the
investigated factors is presented in Table 2. Our study included a
total of 6,158 schoolchildren from high schools. The prevalence
of the ROA users in the schools was 5.4% (n=334). In private
schools, the frequency of ROA users was 14.3% and in public
schools it was 3.0%. Data showed that most users of the removable
appliances were female (73.6%). A larger number of 15-17-yearold children (84.8%) used ROA as the main orthodontic treatment.
Most children (35.1%) were using their ROA for 6 months or
less. Children used their ROA daily (71.3%). The ROA were
used mostly after the fixed appliances as adjuvant to orthodontic
treatments (88.9%). Most students (85.2%) cleaned their ROA
daily. The method most commonly used was brushing with
toothpaste (89.8%).
Bivariate analysis is described in Table 3. Adolescents who
used their ROA only occasionally also cleaned them less frequently
(p<0.001). The type of cleaning method was associated with the
hygiene frequency (p<0.001) and children with lower frequency
of hygiene used less frequently brushing tooth with soap.
Multivariate analysis (Table 4) showed that children that
used their ROA frequently had less chances to clean less their
appliances (OR = 0.33; 95% CI: 0.19 to 0.57).

Discussion
In our study, the prevalence of schoolchildren from high
schools using ROA was 5.4%. This result was lower than
other studies12,13. Krey and Hirsch13 (2012) found that 16% of
11-14-year-old children used ROA in Germany. In England,
Chestnutt et al.12 (2006) observed that 28% of 12-year-old children
and 18% of 15-year-old children used ROA. This difference may
be explained by the fact that in other countries such as Germany13
and England12, orthodontic treatments were included in the
health insurance, allowing orthodontic treatment for children. In

Brazil, the public health services do not include the orthodontic
treatment as primary care policy, situation that could produce some
social inequalities regarding the need and the actual used of an
orthodontic appliance. In the present study, most children using an
orthodontic appliance came from private schools. However, these
results were not statistically different. Demographic characteristics
of the population can also influence the access to orthodontic
treatment. The present study found a higher frequency of girls
(73.6%) using removable appliances. Similar results were found
by O’Brien et al.14 (1996). This situation was attributed to a higher
demand of esthetic treatments by women15.
Table 2 - Socio-demographic and behavioral characteristics
of students users of removable orthodontic appliances (ROA).
Pelotas, Brazil (n=334) *
Variables/Categories
Sex
Male
Female
Type of School
Private
Public
Age (years)
13-14
15-17
18-19
Mother’s Education (years)
>13
9-12
<8
Habits regarding the ROA Time of treatment
<6months
6-1year
1-2years
>2years
Frequency of use
Sometimes
Frequently
Reason for use
Adjuvant of braces treatment
Dental retainer
Muscular retainer
Frequency of hygiene
Low (<1 time/week)
High (Daily)
Cleaning method
Brushing with common toothpaste
Brushing with soap
Hydrogen peroxide
Corega Tabs®
Other

n*
334
88
246
334
173
161
329
34
280
15
330
143
117
70
332
117
104
70
41
334
96
238
334
297
28
9
332
49
283
332
298
6
7
8
13

%

(26.4)
(73.6)
(14.4)
(3.0)
(10.3)
(84.8)
(4.8)
(43.3)
(35.5)
(21.2)
(35.2)
(31.3)
(21.1)
(12.4)
(28.7)
(71.3)
(88.9)
(8.4)
(2.7)
(14.8)
(85.2)
(89.8)
(1.8)
(2.1)
(2.4)
(3.9)

* Values lower than 334 are due to incomplete data.

Regarding the hygiene methods, schoolchildren mostly used
toothbrush and toothpaste to clean their ROA (89.9%). Patients
often clean their acrylic removable appliances with toothbrush and
toothpaste12. This method was reported to be effective to maintain the
health of the mucosa in contact with the acrylic appliance16. The use of
a single hygiene method, without any chemical disinfectant, has been
criticized, due to its poor biofilm removal from acrylic surface and
improper control of microbial load8. In fact, several cleaning methods
were investigated, including mechanical, chemical or the combination
of both methods. The use of chlorhexidine6, mechanical brushing with
water8 or effervescing tabs5 has shown a reduction of microbial load, but
the comparison was with surfaces without any cleaning. Studies have
observed that the combination between a mechanical and a chemical
method reduced significantly the presence of microorganisms7-9 from
removable appliances compared with other methods.
Braz J Oral Sci. 15(1):21-26
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Table 3 - Bivariate analysis of hygiene frequency of removable appliances wore by the
students according to socio-demographic and behavioral characteristics of students. Pelotas,
Brazil (n=334).
Hygiene Frequency
Variables/Categories

Low
n

%

Type of school

Total

n

%

49

Private

28

(17.5)

132

(82.5)

Public

21

(12.2)

151

(87.8)

Male

17

(19.3)

71

(80.7)

Female

32

(13.1)

212

(86.9)

13-14

3

(8.8)

31

(91.2)

15-17

43

(15.4)

236

(84.6)

18-21

2

(13.3)

13

(86.7)

>13

22

(15.5)

120

(84.5)

9-12

16

(13.7)

101

(86.3)

<8

10

(14.5)

59

(85.5)

15

(12.8)

102

(87.2)

6months-1 year

11

(10.7)

92

(89.3)

1-2 years

13

(18.6)

57

(81.4)

>2 years

9

(22.5)

31

(77.5)

Rarely

25

(26.6)

69

(73.4)

Frequently

24

(10.1)

214

(89.9)

Sex

49

Age (years)

48

Maternal Education (years)

48

Time of treatment
<6 months

48

Frequency of use

49

Reason for use

49

Adjuvant of orthodontic fixed appliances

40

(13.6)

255

(86.4)

Dental retainer

7

(25.0)

21

(75.0)

Muscular retainer

2

(22.2)

7

(77.8)

Hygiene Method

47

Brushing with common toothpaste

36

(12.2)

260

(87.8)

Brushing with soap

2

(33.3)

4

(66.7)

Hydrogen peroxide

2

(28.6)

5

(71.4)

Corega Tabs

4

(50.0)

4

(50.0)

3

(23.1)

10

(76.9)

®

Other

p value

High
Total
283

0.174*

283

0.160*

280

0.467**

280

0.790**

282

0.087**

283

0.001*

283

0.215*

283

0.010*

* Chi-square (χ²) test
** χ² test for linear trend

Our results showed that dentists that usually work with acrylic
appliances recommended mainly brushing the acrylic appliances
with toothpaste (74.4%). Eichenauer et al.17 (2012) reported similar
results regarding dentists’ attitudes regarding hygiene method for
ROA. These results contradict those of several studies8-9 with the
most effective method to remove oral microbiota from surfaces.
The dental practice should be related to these findings. Studies
Braz J Oral Sci. 15(1):21-26

have shown that some dental recommendations and examination
protocols used by dentists are partially18 or totally in disagreement
with scientific evidence19. The clinician’s decisions seem to be
influenced by their knowledge and attitudes, as well as the dentist’s
feelings and conscience10. The cost of the hygiene materials seems
to be an important factor that determines dentists’ recommendations,
as well as the facility for cleaning the ROA by patients17.
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Table 4 - Odds ratio (OR) for hygiene frequency of removable
orthodontic appliances wore by the students according to sociodemographic and behavioral factors. Pelotas, RS, Brazil.
Variables/Categories

Low hygiene frequency
OR (95%CI)

Sex
Male
Female

0.393
1.0
0.73 (0.40-1.32)

School /Category

0.823

Private

1.0

Public

0.97 (0.56-1.68)

Time of treatment
<6 months

0.069
1.0

6 months-1 year

0.93 (0.44-1.93)

1-2 years

1.49 (0.74-3.02)

>2 years

1.46 (0.64-3.30)

Frequency of use
1.0

Frequently

0.33 (0.19-0.57)

Reason for use

0.678
1.0

Dental retainer

1.64 (0.72-3.67)

Muscular retainer

0.73 (0.11-4.73)

Hygiene method
Brushing with common toothpaste
Brushing with soap
Hydrogen peroxide

0.002
1.50 (0.33-6.79)
1.73 (0.53-5.66)
5.30 (2.27-12.36)

Other

2.80 (0.78-9.97)

The authors are grateful to the State secretary of
Education, the Municipal Secretary of Education and the
Direction of Private and public Schools, which allowed the
study to be performed.
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Even though in our study it was observed descriptively that
adolescents are using the same cleaning method recommended
by dentists, both observations were conducted in two different
populations. Hence, it is not possible to make predictions using
any correlation.
Further research should be conducted to define the profile
of children in orthodontic treatment and the optimal methods for
cleaning ROAs, and most important to communicate this protocol
to orthodontists/dentists and the population.
In conclusion, the prevalence of schoolchildren using ROA
is low. Children frequently clean the ROA and frequently use
them. The cleaning method prescribed by dentist and used by
adolescents are different from the most effective method showed
in the literature.
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Oral hygiene instructions for patient self-care and for
ROA cleaning are important activities to promote oral health
and prevent diseases. Healthy behaviors can prevent future
oral problems. Dentists could influence the patient behaviors10.
For instance, the schoolchildren in our study seem to follow
dentists’ recommendations regarding ROA care. The importance
of a correct hygiene relies on adequate control of the biofilm on
surfaces20, especially for children undergoing orthodontic treatment.
Adolescence also could modulate and promote the increment of
microorganism in the oral environment21 increasing the risk for
caries and gingivitis3. It is necessary to learn the habits of children’s
at risk to implement adequate oral health education programs.
Some limitations of this study can be pointed out. It had
a cross-sectional design which is limited to the moment of data
collection. The response rate of dentist was intermediate and was
obtained by telephone survey. Surveys have used telephone contact
to obtain information in a fast way, with low cost22, especially if
used as complement of other methods23. However, the telephone
method has some limitations and could induce biased answers,
increasing non-responses and lack of representativeness. To
minimize bias, we used telephone survey and the internet to contact
and interview dentists.
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