
RESEARCH Open Access

The association between patient’s
compliance and age with the bonding
failure of orthodontic brackets: a cross-
sectional study
Isabela Vasconcelos Barbosa, Victor de Miranda Ladewig*, Renata Rodrigues Almeida-Pedrin,
Mauricio Almeida Cardoso, Joel Ferreira Santiago Junior and Ana Claudia de Castro Ferreira Conti

Abstract

Background: An efficient orthodontic treatment must aim the best occlusal result in the shortest possible time. One
of the factors that can interfere in this goal is the bracket debonding during the treatment. This study aimed at
assessing the different factors related to brackets failure, highlighting age and patient cooperation with treatment.

Methods: The sample comprised 199 orthodontic patients of both genders (103 women and 96 men); divided into
two groups—adolescents (12 to 18 years old, 118 patients) and adults (19 to 59 years old, 81 patients). A questionnaire
was applied regarding the motivation of patients to seek treatment and whether they had received information on
appliance care; patients also filled out their level of cooperation with treatment in a visual analog scale (VAS).
Additionally, other variables were assessed, such as the teeth with bracket debonding, the presence of deep overbite,
and the use of bite plate. The Mann-Whitney test was used, and a 5% significance level was applied for analyses.

Results: It was observed that 20.1% of patients presented at least one tooth with bracket failure, and the lower arch
was the most prevalent site (47.5%). Adolescents presented more debonding (25.4%) than adults (12.3%). Individuals
with better VAS scores on cooperation sought treatment on their own (p = 0.042), were adults (p ≤ 0.001), and showed
lower rate of failure of brackets (p ≤ 0.001). The factors related to malocclusion and treatment performed had no
statistical significance.

Conclusion: Greater cooperation was expected from adult individuals who sought treatment on their own and
presented low rate of bracket failure.
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Background
All orthodontic advances of the last decade focus on opti-
mizing the orthodontic treatment. The search for such ef-
ficiency, accounting for protocols for finishing treatment
in less time, but also achieving the best possible outcomes
have guided recent clinical researches. Besides the treat-
ment duration, replacing brackets requires chair time and
presents high cost, since it is not always possible to re-
place the same bracket [1–5]. This bracket failure may
occur because of several factors, from occlusal trauma to
inappropriate bonding techniques [1, 6–9].

Patient motivation for orthodontic treatment arises as
an important factor, especially when considering time
and even quality of the results. When the orthodontist
cannot get the patients to adhere to treatment, they be-
come less concerned and do not properly follow the in-
structions for appliances use and care, increasing the
chances of appliance breakage thus compromising the
treatment outcomes [1, 10–14]. Moreover, patients that
are less committed to treatment and present higher
bracket failure rate could have longer treatment duration,
a situation that affects patient quality of life, considering
financial and satisfaction aspects [2, 10, 12, 15, 16].
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Nowadays, the search for shorter treatment duration
is one of the main objectives of the health care sys-
tem due to its implication on a better cost-benefit
ratio [16]. In this context, the present research aims
to identify the patient profile more susceptible to ap-
pliance breakage. In this way, the professional could
establish more effective protocols to prevent this
problem in those patients.

Methods
This cross-sectional study was approved by the Research
Ethics Committee of the (XXXX) University under
protocol #1.090.493. The sample included 199 patients
from 12 to 59 years old, 103 women and 96 men, during
active phase of fixed orthodontic treatment with metallic
brackets, from two post-graduation clinics and two pri-
vate orthodontic clinics located in the same city, from
August 2015 to July 2016. Those clinics were chosen be-
cause two faculty members worked in the same institu-
tion and they are the owner of the private clinics, so a
standardized bonding technique was applied for all pa-
tients, which could minimize a potential source of bias.
Patients from all ethnic groups under corrective ortho-
dontic treatment in this age range who accepted to par-
ticipate in the study were included. Patients presenting
some cognition problem that could interfere with the
adequate completion of the questionnaire were excluded.
The main researcher (IBV) instructed and explained to
the patients how to complete the questionnaire correctly
and that the information would be confidential. The
patients who agreed to participate in the research
signed an informed consent form. The researcher
followed patient care, verifying teeth and dental
arches with failure of brackets; the presence and se-
verity of initial overbite, which was classified when
overbite value was higher than 3 mm; and the use of
bite plate. These data were measured with the assess-
ment of initial cast models of patients, performed
with the help of a millimeter ruler.
The wide range of patient’s age aimed at evaluating

the influence of age on bracket failure. Based on that,
the patients were divided regarding age, and two groups
were considered: adolescents (12 to 18 years old) and
adults (19 to 59 years old).
A questionnaire composed by five questions was ap-

plied by the same researcher (IBV) without any interfer-
ence for each patient as follows:

1. How old are you:
2. Mark your gender: a) Male b)Female
3. Did you seek orthodontic treatment: a) By your

own initiative; b) Referred by another dentist; c)
Because of a friend or relative

4. 4-When you started treatment did you receive any
information about your diet in order to prevent
brackets failure? a) yes; b) no; c) I don’t know

5. Do you consider yourself a collaborating patient
following the instructions to avoid brackets failure?
a) yes; b) no; c) I don’t know

Another parameter assessed was the phase of ortho-
dontic treatment (in months) of the patient at the mo-
ment of assessment relative to the initial date of the
corrective treatment. The patients were also instructed
to report their level of cooperation with treatment,
which was assessed by means of the visual analog scale
(VAS). This scale was defined as a 100-mm line, where
zero at the leftmost end indicated the less cooperation
level, and the opposite end, on the right, indicated the
best possible cooperation. The patients were instructed
to mark a vertical stripe between the left and right ends
of the line to indicate their scores of cooperation.
The overall bracket failure rate of the whole sample was

assessed. These data regarding bracket failure rate was as-
sociated with patients’ age, gender, reported level of co-
operation, and the patient motivation to seek treatment.
Besides that the bracket failure were also analyzed accord-
ing to the dental arch more affected and the presence or
absence of deep overbite and the use of bite plate.

Statistical analysis Data obtained were organized in an
Excel table (Microsoft Office Excel, Redmond, WA,
USA) and were subjected to the SigmaPlot software (Sig-
maPlot, San Jose, CA, USA) version 12.0. The Shapiro-
Wilk test was applied to verify wheter data presented
normal distribution. As they did not, the Mann-Whitney
test was used. For all statistical analyses, a 5% signifi-
cance level was adopted.

Results
Power analysis showed that a sample size of at least 199
patients would give an 100% (α = 1.0) probability of de-
tecting a real difference between groups: mean 11.65 or
median 16.4 (based on the scores from VAS regarding
treatment cooperation and bracket failure) at a statisti-
cally significant level of 5%.
From 199 patients, 40 (20%) presented failure of

brackets (Table 1). The lower arch was more affected
than the upper arch (9.5 and 7.5%, respectively). Add-
itionally, 3% of individuals assessed presented failure of
brackets in both arches (Table 1).
An analysis on treatment sites in educational or pri-

vate institutions found no significant difference in the ef-
fect of bracket breakage by patients, p = 0.499. Similarly,
the presence or absence of deep overbite (p = 0.922) and
the use of bite plate (p = 0.908) were not statistically sig-
nificant (Table 2).
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There was also no significant difference in the fail-
ure of brackets when considering patient gender, p =
0.097 (Table 3).
On the other hand, an analysis on whether age (ado-

lescent or adult) could influence bracket breakage
showed that adolescents presented more breakage than
adults, and the comparison was statistically significant,
p = 0.02 (Table 4).
Regarding cooperation, which was investigated as a

self-report of patients on the VAS score, it was found
that the group without bracket failure presented the
highest score (median 74.4) when compared to the
group with breakage (median 58.00), p ≤ 0.001 (Fig. 1).
An analysis of patient motivation (own initiative or re-

ferred by others) found no significant difference regarding
bracket breakage, p = 0.596 (Fig. 2). However, a significant
difference was identified for the VAS (p = 0.042), indicat-
ing that the group that sought treatment on their own
presented higher scores (median: 75.4) than the group re-
ferred to orthodontic treatment (median 68.6).
Still regarding the VAS, it was observed that adult pa-

tients presented higher scores (median: 82.2) than ado-
lescents (median 64.5), with p ≤ 0.001, showing that
adults report themselves as more cooperative with treat-
ment than younger individuals.

Discussion
Patient motivation represents an important factor for
orthodontic treatment success, and it is directly associ-
ated with patient cooperation regarding care and hygiene
instructions provided by the orthodontist. A high level
of motivation may decrease brackets failure, a common
problem observed in the orthodontic practice that may
causes great treatment delays [2, 10, 13, 15–17]. Robb et

al. (1998) [15] reported that treatment duration changes
up to 46% are related to bracket failure. Literature
showed that an increase of 0.3 to 0.6 times in treatment
duration could be attributed to each bracket failure
[12, 18].
Understanding the type of patients who mostly present

bracket breakage and the most prevalent arches and tooth
could help the orthodontist to prevent this situation.
Therefore, this research included an extensive sample of
199 individuals, which allowed observing the profile of pa-
tients who presented more failures during orthodontic
treatment, as well as the most affected teeth.
It was found that 20% of patients from the sample pre-

sented some bracket breakage at the moment of assess-
ment (Table 1). The literature shows a great variation in
the prevalence of failure—from 3.5 to 23%—due to the
different variables that may be considered [1, 16–18].
When assessing distribution per arch (Table 1), we

found a higher bracket failure rate in the lower arch (9.
5%), and this result agrees with previous studies [1, 5, 9,
19, 20]. The challenge in maintaining the lower arch dry
during bracket bonding, the higher initial crowding, and
the occlusal interference may be the causes of greater
failure [1, 17, 20].
Overall, considering the areas and teeth more suscep-

tible to breakage and failure, the professional may per-
form carefully the bonding procedure in these areas,
preventing contamination with saliva and placing the
bracket without occlusion interference.
In order to verify the level of patient cooperation re-

garding the instructions received, the VAS was used. A
simple method that is easily understood and applicable
by evaluators [21–24]. It was observed that the group of
patients that presented bracket breakage (Fig. 1) showed
a lower VAS score (median 58.0) than the group without
breakage (median 74.4). These data are in accordance
with the literature, which states that the number of

Table 1 Descriptive statistics of bracket debonding incidence

Bracket debonding N %

Upper 15 7.5

Lower 19 9.5

Both 6 3.0

No debond 159 79.9

Total 199 100.0

Table 2 Descriptive statistics of bracket debonding incidence
by treatment place, overbite, and use of bite plane

Variables

Treatment place1 Overbite2 Bite plane3

Private office Orthodontic school > 3 mm < 3 mm Yes No

N 14 26 13 27 5 35

% 35.0 65.0 42.5 57.5 12.5 87.5
1p = 0.499
2p = 0.922
3p = 0.908

Table 3 Comparison between patients’ gender and bracket
debonding

Gender N % p value

Female 16 40,0

Male 24 60,0

Total 40 100.0 p = 0.097

Table 4 Comparison between patient age, bracket debonding,
and self-report of treatment cooperation

Age N % VAS p value

Teenagers (12 to 18 years) 30 75.0 64,5

Adult (19 to 59 years) 10 25.0 82,2

Total 40 100.0 100.0 p = 0.02*

*Significant association in 5%
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brackets lost during treatment is inversely related to pa-
tient cooperation [10, 12].
Motivation becomes an important factor for great

treatment outcomes. This characteristic may be ob-
served even before therapy, when the individual decides
to initiate treatment. This motivation may be described
as either external, resulting from the pressure from
friends or family members, or internal, resulting from a
personal desire. This definition is important considering
that it is suggested that patients internally motivated are
more cooperative [14, 25].
In this research, when assessing patient motivation, we

found that the group that sought treatment on their
own presented higher VAS scores than the group that
was referred by others (Fig. 2). This result could justify
the fact that adult patients present lower breakage rate,
because normally they seek treatment on their own,
while adolescents do it by the indication of parents or
other professionals [25].
In addition, some authors have observed a reduction

in bracket failure and improvement in treatment effi-
ciency when interventions with the purpose to improve

patient compliance during orthodontic treatment have
been implemented [26].
Considering the age group, it was observed that adult

patients presented higher level of cooperation (median
82.2) than adolescents (median 64.5). A study performed
in 2009 reported a correlation between patient motiv-
ation and level of cooperation during orthodontic treat-
ment, and the most motivated patients were the ones
that better followed the instructions provided by the
orthodontist [13]. Accordingly, it was reported that 52%
of adolescent patients do not follow the treatment in-
structions provided by the professional [11].
The aforementioned results could justify the fact that

adult patients presented a lower breakage rate (12.3%)
than adolescents (25.4%) (Table 4). These values agree
with several studies that observed that the incidence of
failure of brackets seems to decrease with age and that
the level of cooperation of adults is higher, counterbal-
ancing even the greatest mechanical difficulties in their
tooth movements [1, 13, 16, 17, 25, 27, 28].
A limitation of our study comprises the evaluation in

one time point, although the distribution of patients at

Fig. 1 Comparison between patient self-report of treatment cooperation (VAS) and bracket debonding (p ≤ 0.001)

Fig. 2 Comparison between patient self-report of treatment cooperation (VAS) and patient’s motivation for seeking treatment (p = 0.042)
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various stages of orthodontic treatment could provide an
overview of device breakages. In a future study, a long
period of evaluation should be performed in order to
confirm these findings.
Based on the information above, identifying patients

who need to be more motivated along the treatment is a
task professionals should not neglect. Spending some
time encouraging and motivating patients to increase
their level of cooperation with treatment is as important
as a good treatment plan and execution.

Conclusions
Adult patients, individuals who sought treatment on
their own and those that considered themselves more
cooperative presented lower rate of brackets failure.
Thus, means of motivating patients, especially adoles-

cents, should be implemented to increase their cooper-
ation and optimize the orthodontic treatment.

Abbreviation
VAS: Visual analog scale

Authors’ contributions
IVB, VML, MAC, and JFSJ contributed to the concepts. IVB, VML, and MAC
helped in the design. VML contributed to the definition of intellectual
content. IVB, VML, VML, MAC, and ACCFC carried out the literature search.
IVB, VML, and VML helped in the data acquisition. MAC, JFSJ, and ACCFC
participated in the data analysis. JFSJ and ACCFC helped in the statistical
analysis. IVB, VML, VML, and ACCFC prepared the manuscript. VML, VML, and
ACCFC edited the manuscript. VML, MAC, and ACCFC reviewed the
manuscript. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 25 January 2018 Accepted: 26 March 2018

References
1. Sukhia HR, Sukhia RH, Mahar A. Bracket de-bonding and breakage

prevalence in orthodontic patients. Pak Oral Dent J. 2011;31(1):73–7.
2. Shia GJ. Treatment overruns. J Clin Orthod. 1986;20:602–4.
3. Tavares SW, Consani S, Nouer DF, Magnani M, Nouer P, Martins L. Shear

bond strength of new and recycled brackets to enamel. Braz Dent J. 2006;
17(1):44–8.

4. Eminkahyagil N, Arman A, Cetinsahin A, Karabulut E. Effect of resin removal
methods on enamel and shear bond strength of rebonded brackets. Angle
Orthod. 2006;76(2):314–21.

5. Ishida K, Endo T, Shinkai K, Katoh Y. Shear bond strength of rebonded
brackets after removal of adhesives with Er, Cr:YSGG laser. Odontology.
2011;99(2):129–34.

6. Keizer S, Ten Cate GM, Arends J. Direct bonding of orthodontic brackets.
Am J Orthod. 1976;69(3):318–27.

7. Romano FL, Tavares SW, Nouer DF, Consani S, Magnani MBBA. Shear bond
strength of metallic orthodontic brackets bonded to enamel prepared with
self-etching primer. Angle Orthod. 2005;75(5):849–53.

8. Romano FL, Correr-Sobrinho L, Magnani MBBA, Nouer DF, Sinhoretti MAC,
Correr AB. Shear bond strength of metallic brackets bonded under various
enamel conditions. Braz Oral Res. 2006;20:28–33.

9. Pandis N, Eliades T. A comparative in vivo assessment of the long-term
failure rate of 2 self-etching primers. Am J Orthod Dentofac Orthop. 2005;
128(1):96–8.

10. Beckwith FR, Ackerman RJ, Coob CM, Tira DE. An evaluation of factors
affecting duration of orthodontic treatment. Am J Orthod Dentofac Orthop.
1999;115(4):439–47.

11. Larson BW, Bergstron K. Adolescents perception of the quality of
orthodontic treatment. Scand J Caring. 2005;19(2):95–101.

12. Skidmore KJ, Brook KJ, Thomson WM, Harding WJ. Factors influencing
treatment time in orthodontic patients. Am J Orthod Dentofac Orthop.
2006;129(2):230–8.

13. Daniels AS, Seacat JD, Inglehart MR. Orthodontic treatment motivation and
cooperation: a cross-sectional analysis of adolescent patients and parents
responses. Am J Orthod Dentofac Orthop. 2009;136(6):780–7.

14. Feldens CA, Nakamura ED, Tessarollo FR, Closs LQ. Desire for orthodontic
treatment and associated factors among adolescents in southern Brazil.
Angle Orthod. 2015;85(2):224–32.

15. Roob SI, Sadowsky C, Schneider BJ. Effectiveness and duration of
orthodontic treatment in adults and adolescents. Am J Orthod Dentofac
Orthop. 1998;114(4):383–6.

16. Li X, Xu ZR, Tang N, Ye C, Zhu XL, Zhou T, et al. Effect of intervention using
a messaging app on compliance and duration of treatment in orthodontic
patients. Clin Oral Invest. 2015;20(8):1849–59.

17. Atashi MHA, Shahamfar M. Long-term evaluation of clinical performance of
direct bonded brackets: an epidemiologic survey. J Contemp Dent Pract.
2013;14(4):738–42.

18. Stasinopoulos D, Papageorgiou SN, Kirsch F, Daratsianos N, Jager A,
Bourauel C. Failure patterns of different bracket systems and their influence
on treatment duration: a retrospective cohort study. Angle Orthod. 2018;
00(00):00.

19. Koupis NS, Eliades T, Athanasiou AE. Clinical evaluation of bracket bonding
using two different polymerization sources. Angle Orthod. 2008;78(5):922–5.

20. Pandis N, Christensen L, Eliades T. Long-term clinical failure rate of molar
tubes bonded with a self-etching primer. Angle Orthod. 2005;75(6):1000–2.

21. Howells DJ, Shaw WC. The validity and reability of ratings of dental and
facial atractiveness for epidemiologic use. Am J Orthod Dentofac Orthop.
1985;88(5):402–8.

22. O’Neill K, Harkness M, Knight R. Ratings of profile attractiveness after
functional appliance treatment. Am J Orthod Dentofac Orthop. 2000;
118(4):371–6.

23. Hall D, Taylor RW, Jacobson A, Sadowsky PL, Bartolucci A. The
perception of optimal profile in African Americans versus white
Americans as assessed by orthodontists and lay public. Am J Orthod
Dentofac Orthop. 2000;118(5):514–25.

24. Almeida-Pedrin RR, Guimarães LBM, Almeida MR, Almeida RR, Ferreira FPC.
Assessment of facial profile changes in patients treated with maxillary
premolar extractions. Dental Press J Orthod. 2012;17(5):131–7.

25. Pabari S, Moles DR, Cunningham SJ. Assessment of motivation and
psychological characteristics of adult orthodontic patients. Am J Orthod
Dentofac Orthop. 2011;140(6):e263–72.

26. Wright NS, Fleming PS, Sharma PK, Battagel J. Influence of supplemental
written information on adolescent anxiety, motivation and compliance in
early orthodontic treatment. Angle Orthod. 2010;80(2):329–35.

27. Alexander RG, Sinclair PM, Goater LJ. Diagnosis and treatment planning for
adult nonsurgical patient. Am J Orthod. 1986;89(2):95–112.

28. Chiappone RC. Special considerations for adult orthodontics. J Clin Orthod.
1976;10(7):535–45.

Barbosa et al. Progress in Orthodontics  (2018) 19:11 Page 5 of 5


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Discussion
	Conclusions
	Abbreviation
	Authors’ contributions
	Competing interests
	Publisher’s Note
	References

