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ABSTRACT
The aim of this study was to compare the impact of the first year of wearing of a fixed orthodontic 
appliance on the Oral Health-Related Quality of Life (OHRQoL) between boys and girls, by means 
of a condition-specific instrument. The study included 69 adolescents aged 10 to 18 years, who were 
undergoing orthodontic treatment with a fixed appliance. Of the 69 adolescents, 38 were girls (55.1%) 
and 31 were boys (44.9%). They answered the Brazilian version of the Impact of Fixed Appliance 
Measure (B-IFAM) questionnaire three months (T1) and one year (T2) after the fixed appliance was 
installed. This questionnaire contains 43 questions, distributed across nine domains. The higher the 
scores, the more negative the perception of the adolescent concerning the impact of the fixed appliance 
on his/her OHRQoL. Sociodemographic and clinical variables were also analyzed, and statistical 
analysis was performed. For the domains, the effect size (the magnitude of the difference between girls 
and boys) and the minimal clinically important difference were also calculated. The adjusted regression 
showed that there was a significantly greater increase in the overall B-IFAM score in girls than in boys, 
indicating a more negative perception of the OHRQoL over the study time [Coefficient=11.77 (3.47–
20.60), p=0.006]. From T1 to T2, there was a significantly greater increase in the scores (more negative 
perception of OHRQoL over time) in girls than in boys for the domains aesthetics (p=0.034) and 
physical impact (p=0.011). These differences were clinically significant. The effect size (the magnitude 
of the difference) was moderate. The impact of wearing a fixed appliance on the OHRQoL was more 
negative in girls than in boys during the first year of orthodontic treatment.
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RESUMO
O objetivo deste estudo foi comparar o impacto do primeiro ano de uso do aparelho fixo na qualidade 
de vida relacionada a saúde bucal (QVRSB) entre meninas e meninos, através de um instrumento 
condição específica. Sessenta e nove adolescentes entre 10 e 18 anos, em tratamento ortodôntico com 
aparelho fixo foram incluídos. Adolescentes responderam ao questionário Impact of fixed appliance 
measure (B-IFAM) no terceiro mês de uso do aparelho fixo (T1) e um ano após a colagem do aparelho 
fixo (T2). Este questionário possui 43 perguntas, distribuídas em nove domínios. Quanto maior os 
escores, mais negativa a percepção do adolescente com relação ao impacto do aparelho fixo na 
QVRSB. Variáveis sociodemográficas e clínicas também foram avaliadas. Análise estatística foi 
realizada. Para os domínios, tamanho de efeito (a magnitude da diferença entre meninas e meninos) 
e diferença mínima clinicamente importante também foram calculadas. Dos 69 adolescentes, 38 
eram meninas (55,1%) e 31 eram meninos (44,9%). Na regressão ajustada, meninas apresentaram 
um aumento significativamente maior do escore total do B-IFAM do que meninos, indicando uma 
percepção mais negativa da QVRSB ao longo do tempo de acompanhamento [Coeficiente=11,77 
(3,47–20,60), p=0.006]. Meninas apresentavam um aumento significativamente maior dos escores de 
T1 para T2 (percepção mais negativa da QVRSB ao longo do tempo) em relação aos meninos para os 
domínios estética (p=0,034) e impacto físico (p=0,011). Estas diferenças também foram clinicamente 
significativas. O tamanho do efeito (a magnitude da diferença) foi moderado. Meninas demonstraram 
um impacto mais negativo do uso do aparelho fixo na QVRSB do que meninos nos 12 primeiros meses 
de tratamento ortodôntico. 
Palavras-Chave: adolescente, qualidade de vida - tratamento ortodôntico - aparelho fixo.
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INTRODUCTION
There is increasing scientific interest in people’s 
wellbeing, and research seeks to understand the 
relationship between multidimensional constructs 
such as quality of life or self-esteem, and health1. 
Oral health conditions have been found to exert 
major impact on quality of life, giving rise to the 
term oral health-related quality of life (OHRQoL)2,3. 
The literature has shown the negative impact of oral 
conditions such as malocclusion on the OHRQoL 
of young people, with strong repercussions on oral 
functions, and emotional and social wellbeing4,5. 
Orthodontic treatment with a fixed appliance seeks 
to correct tooth positions and skeletal discrepancies, 
providing more functionally and esthetically 
favorable occlusion, and, consequently, better 
quality of life6. 
Changes in OHRQoL have been observed during 
the orthodontic treatment of adolescents wearing 
fixed appliances. Deterioration in quality of life 
is common during the first months of wearing 
an orthodontic device, mainly due to the oral 
symptoms and functional limitations it causes7. 
However, interestingly, other studies have found a 
positive impact on adolescent emotional wellbeing, 
even during the initial stages of orthodontic therapy, 
thanks to their expectation of having their teeth 
corrected7,8. The longitudinal studies available in 
the literature evaluate the impact of orthodontic 
treatment on adolescent quality of life by means 
of generic questionnaires to evaluate a condition-
specific outcome of wearing a fixed appliance. 
Condition-specific questionnaires are more sensitive 
and more responsive, and thus provide more reliable 
results for evaluating a construct as complex as 
OHRQoL9.
A recent cross-sectional study used a condition-
specific questionnaire on wearing a fixed appliance 
to compare the impact of orthodontic treatment 
between boys and girls in the sixth month of 
wearing the appliance. The impact on quality of 
life was more negative in girls than in boys. Girls 
expressed a more negative perception of the pain 
caused by the fixed device, difficulty in hygiene, and 
social impact, especially regarding interaction with 
their peers10. In the context of orthodontics, more in-
depth evaluations of the differences between boys 
and girls are relevant, given that they may have 
different perceptions and expectations regarding 
health outcomes11. The aim of this longitudinal 

study is to compare boys and girls concerning the 
impact of the first year of orthodontic treatment with 
a fixed appliance on their OHRQoL, by means of a 
condition-specific instrument.

METHOD
Study design
This longitudinal study follows the guidelines set 
forth in Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE)12. 

Participants, study location, data collection 
period, and ethics
The sample consisted of 79 male and female 
adolescents, 10 to 18 years of age, who were in the 
third month of orthodontic treatment with a fixed 
appliance at the School of Dentistry of the Federal 
University of Minas Gerais (UFMG), located in Belo 
Horizonte, Brazil. Any adolescents with cognitive 
disorders reported by their parents/guardians or 
with craniofacial anomalies were excluded from 
the study. Participants were recruited from January 
2017 to December 2018, and data were collected 
from January 2017 to February 2020. This study was 
approved by the UFMG Research Ethics Committee 
concerning research involving human beings (No. 
62116216.2.0000.5149).

Study Variables
Dependent Variable: OHRQoL
The impact of wearing a fixed appliance on adolescent 
quality of life was evaluated with a condition-
specific instrument – Impact of Fixed Appliances 
Measure (IFAM). This instrument was developed 
in England13, translated to Brazilian Portuguese, 
cross-culturally adapted, and subsequently validated 
for use in the Brazilian population14, resulting 
in a national version of the questionnaire, called 
B-IFAM.
The B-IFAM consists of 43 questions. The answer 
choices for each question follow the Likert scale of 1 
to 5, with 1 = completely disagree, 2 = disagree, 3 = 
neither agree nor disagree, 4 = agree, 5 = completely 
agree. The overall B-IFAM score ranges from 43 to 
215. Higher scores indicate more negative perception 
regarding the impact of wearing a fixed appliance on 
the respondent’s quality of life. These 43 questions 
can be broken down into nine domains: aesthetics 
(5 questions), functional limitations (3 questions), 
dietary impact (6 questions), oral hygiene impact 
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(3 questions), maintenance (2 questions), physical 
impact (9 questions), social impact (5 questions), 
time constraints (5 questions), and travel/cost/
inconveniences (5 questions). Each domain can also 
be scored individually. The B-IFAM was completed 
by the adolescents, without any help, with the 
exception of the questions in the two last domains, for 
which the parents/guardians helped them to answer 
the questions, as recommended by the authors. The 
adolescents answered the questionnaire to evaluate 
the impact of the wearing of a fixed appliance on 
their quality of life at two distinct times: three 
months (T1) and 12 months (T2) after beginning 
orthodontic treatment with a fixed appliance.

Independent variable: sex 
Sex was the main independent variable, and 
participants were divided into two groups: female 
and male.

Confounding variables: demographic, 
socioeconomic, and clinical data
In addition to the sex variable, age and family income 
variables were collected. The family monthly income 
was evaluated according to the Brazilian minimum 
salary at the time of data collection, and established by 
adding together the monthly income of all the active 
family members. This variable was dichotomized by 
the median into adolescents whose families had a 
monthly income ≤2 minimum salaries and adolescents 
whose families had a monthly income >2 minimum 
salaries. The age variable was also dichotomized 
through the median in individuals who were ≤12 years 
old and individuals who were >12 years old. 
During clinical data collection, the adolescents 
underwent clinical examinations, performed in a 
room with dental equipment, under artificial light, 
using a WHO (World Health Organization) probe, 
and a clinical mirror. During this examination, the 
orthodontic indication of the extraction of pre-molars 
(yes/no) and the severity of the malocclusion were 
evaluated through the Dental Aesthetic Index (DAI)15.
The DAI is a cross-cultural index that enables the 
evaluation of 10 occlusal characteristics related 
to dental-facial anomalies, according to three 
components: dentition (number of absent incisors, 
canines, and pre-molars), crowding and/or spacing 
(crowding in the region of the incisors, spacing in 
the incisor region, diastema between the maxillary 
central incisors, greater irregularity in the maxillary 

anterior teeth, and greater irregularity in the 
mandibular anterior teeth), as well as occlusion 
(horizontal trespass, anterior crossbite, open bite, 
and anterior-posterior molar relationship). Scores 
for each occlusal characteristic were multiplied 
by a coefficient and added to the constant of 13 
in order to obtain the total score of the DAI for 
each participant. Based on the DAI scores, the 
adolescent could be classified into one of four levels 
of severity of malocclusion: slight malocclusion 
(DAI≤25), defined malocclusion (DAI=26-30), 
severe malocclusion (DAI=31-35), and highly 
severe malocclusion (DAI≥36)15. In this study, the 
severity of the malocclusion was dichotomized 
into slight/defined malocclusion (DAI≤ 30) and 
severe/highly severe malocclusion (DAI≥31). The 
researcher responsible for data collection underwent 
a calibration process with another researcher who 
had experience and ability in the application of DAI. 
The calibration process took place in two stages, 
with the first stage being theoretical and the second, 
clinical. The theoretical stage consisted of discussing 
the criteria used in the DAI to classify the severity 
of the malocclusion and the need for orthodontic 
treatment. The clinical stage consisted of evaluating 
15 plaster models and clinical exams of 15 
adolescents who were not included in the main study. 
The evaluations were conducted separately by the 
two researchers in order to calculate inter-examiner 
agreement. After one week, the plaster models and 
the adolescents were re-evaluated by the researcher 
who collected the data in order to calculate intra-
examiner agreement. The Kappa values were 0.80 
and 0.90 for inter- and intra-examiner evaluations, 
respectively, being considered satisfactory values16.
Finally, data on the type of fixed appliance worn 
(conventional, self-ligating, or aesthetic) were 
collected.

Pilot Study
A pilot study to evaluate the data collection strategy 
was conducted with 10 adolescents who were not 
included in the main study. No change in the data 
collection strategy was necessary.

Statistical analysis
Statistical analysis was performed using the 
Statistical Package for Social Science (SPSS, 
version 25.0, IBM Inc., Armonk, USA). First, 
the Kolmogorov-Smirnov test demonstrated that 
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the total B-IFAM scores in T1 and T2, as well as 
the difference between T1 and T2, had normal 
distribution. For the latter, the negative sign (-) 
indicated a more negative perception of the OHRQoL 
from T1 to T2. Participants with complete data were 
compared to individuals excluded because of the 
loss of data, using the Fisher test for categorical 
variables (sex, age, monthly household income, 
severity of malocclusion, and orthodontic tooth 
extraction), and the t test for numerical variables 
(overall B-IFAM score in T1).
Females and males were compared for the variables 
age, family monthly income, malocclusion severity, 
and indication of orthodontic extraction of pre-
molars, as well as for the outcome variables overall 
score of B-IFAM in T1, T2, and the difference 
between T1 and T2. Fisher’s test and Pearson’s test 
were used for categorical variables and the t test was 
used for the numerical variables.
The crude and adjusted associations between 
sex and the variables difference in the overall 
B-IFAM score between T1 and T2 were tested 
with linear regression. Regression coefficients and 
95  % confidence intervals (CI) were determined 
as association measures. The adjusted regression 
model included the control of the variables age, 
family monthly income, malocclusion severity, 

indication of orthodontic extraction, and the overall 
B-IFAM score in T1.
The domains of the B-IFAM were also compared 
between females and males, using the t test. The 
differences between girls and boys, the effect size 
(the magnitude of the difference), and the 95 % CI 
were determined. As a reference, effect size values 
close to 0.20 were small, values close to 0.50 were 
medium, and values close to 0.80 were large17. The 
minimal clinically important difference (MCID) was 
calculated by multiplying the standard deviation of 
the domain assessed for the entire sample (pooled 
standard deviation) by 0.518.
Finally, covariance was analyzed for comparisons of 
the domains of the B-IFAM between females and 
males, controlling for the type of fixed appliance. 

RESULTS
Of the 79 adolescents that began the study, 10 were 
excluded due to missing data (they did not fill out 
the B-IFAM at T2, or some other information was 
not provided). No difference was found between the 
69 adolescents who participated in the entire study 
and the 10 who were excluded, for the variables 
sex and age, monthly family income, malocclusion 
severity, indication of tooth extraction, and the 
overall score of B-IFAM in T1 (Table 1). Of the 69 

Table 1. Comparison of adolescents in the study sample to those excluded because of missing data

Study sample Excluded p value

Independent variables N (%) N (%)

   Sex
        Girls
        Boys

38 (55.1)
31 (44.9)

03 (30.0)
07 (70.0)

0.183*

   Age
        ≤12 years
        >12 years

44 (63.8)
25 (36.2)

05 (55.6)
04 (44.4)

0.720*

   Family Monthly income
        ≤2 minimum wages
        >2 minimum wages

44 (63.8)
25 (36.2)

05 (55.6)
04 (44.4)

0.720*

   Malocclusion (DAI)
        Slight / Defined
        Severe / Very severe

41 (59.4)
28 (40.6)

04 (57.1)
03 (42.9)

0.999*

   Tooth extraction
        Yes
        No

09 (13.0)
60 (87.0)

00 (00.0)
10 (100.0)

0.594**

Outcome measures Mean (SD) Mean (SD)

   Overall B-IFAM (T1) 97.26 (24.41) 96.50 (24.11) 0.952**

   Overall B-IFAM (T2) 98.28 (22.57) - -

   Overall B-IFAM (change T1-T2) -1.01 (18.11) - -

DAI=Dental Aesthetic Index; SD=standard deviation
*Fisher’s test, **Student’s t test
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adolescents who participated in the study, 38 were 
female (55.1%) and 31 were male (44.9%). Mean 
age was 12.32 years (±1.63). Fifty-five adolescents 
used a conventional fixed appliance, 13 used a self-
ligating appliance, and one used an aesthetic device. 
Fig. 1 shows the flowchart of the study.

Fig. 1: Flowchart of the study

For the comparison between females and males, 
no significant difference was found for age, family 
monthly income, malocclusion severity, orthodontic 
tooth extraction, or the overall B-IFAM score in 
T1 (p>0.05). For the overall B-IFAM score in T2 
(p=0.003), and for the difference of the overall 
B-IFAM score between T1 and T2 (p=0.039), girls 
had a more negative perception of the OHRQoL 
than boys (Table 2).
In the adjusted regression model, girls had a 
significantly greater increase in overall B-IFAM 
score than boys, indicating a more negative 
perception of the OHRQoL during the observation 
time (T1 to T2) (Coefficient = 11.77, 95  % CI = 
3.47 – 20.60, p=0.006). In addition, a greater overall 
B-IFAM score in T1 was associated with a reduction 
in the overall B-IFAM score over time (coefficient = 
15.62; 95 % CI = 7.55 – 23.69, p=0.001) (Table 3).
Comparison of the scores of the B-IFAM domains 
showed that females had a significantly greater 
increase in the score from T1 to T2 (more negative 
perception of the OHRQoL over time) than males 
for the aesthetic domain (p=0.034) and physical 
impact domain (p=0.011). As these were greater 
than the MCID, these differences were clinically 
significant. For these two domains, the effect size 
(the magnitude of the difference) was moderate 
(Table 4).

Table 2. Comparison of covariates and B-IFAM overall scores between female and male adolescents

Girls Boys p value

Covariates N (%) N (%)

   Age
        ≤12 years
        >12 years

26 (68.4)
12 (31.6)

18 (58.1)
13 (41.9)

0.453*

   Family Monthly income
        ≤2 minimum wages
        >2 minimum wages

27 (71.1)
11 (28.9)

17 (54.8)
1 (45.2)

0.211*

   Malocclusion (DAI)
        Slight / Defined
        Severe / Very severe

25 (65.8)
13 (34.2)

16 (51.6)
15 (48.4)

0.325*

   Tooth extraction
        Yes
        No

04 (10.5)
34 (89.5)

05 (16.1)
26 (83.9)

0.721**

Outcome measures Mean (SD) Mean (SD)

   Overall B-IFAM (T1) 99.09 (18.91) 93.54 (21.29) 0.241***

   Overall B-IFAM (T2) 103.31 (21.31) 89.77 (22.07) 0.003***

   Overall B-IFAM (change T1-T2) -5.05 (18.10) 3.93 (17.12) 0.039***

DAI=Dental Aesthetic Index; SD=standard deviation
*Pearson’s test, **Fisher’s test, ***Student’s t test
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SD=standard deviation, CI=confidence interval
*Linear regression. Significant at p < 0.05

Table 3. Crude and adjusted associations between adolescents’ sex and changes in the B-IFAM overall score
Overall B-IFAM 
(change T1-T2)

Crude associations Adjusted associations

Mean (SD) Coefficient 95% CI p value* Coefficient 95% CI p value*

Sex
    Girls
    Boys

-5.05 (18.10)
3.94 (17.12)

Reference
8.98 0.45 – 17.52 0.039

Reference
11.77 3.47 – 20.60 0.006

Age
    ≤12 years 
    >12 years

-1.27 (20.93)
-0.56 (11.97)

Reference
0.71 -8.40 – 9.83 0.876

Reference
-0.93 -9.76 – 7.90 0.834

Family Monthly income
    ≤2 minimum wages
    >2 minimum wages

-1.61 (16.24)
0.04 (21.32)

Reference
1.65 -7.45 – 10.76 0.718

Reference
-1.79 -10.55 – 6.96 0.684

Malocclusion (DAI)
    Slight / Defined 
    Severe / Very severe

-1.73 (16.39)
 0.04 (20.63)

Reference
1.76 -7.15 – 10.68 0.694

Reference
-0.01 -8.26 – 8.25 0.999

Tooth extraction
    Yes 
     No

6.78 (18.41)
-2.18 (17.92)

Reference
-8.96 -21.79 – 3.87 0.168

Reference
-10.76 -22.69 – 1.17 0.076

Overall B-IFAM (T1)
    Low impact (score ≤99)
    High impact (score >99)

-7.17 (14.41)
 5.32 (19.49)

Reference
12.49 4.27 – 20.71 0.003

Reference
15.62 7.55 – 23.69 0.001

SD=standard deviation, CI=confidence interval, MCID=minimally clinically important difference
*Student’s t test. Significant at p < 0.05

Table 4. Comparison of the B-IFAM domain scores and the minimal clinically important difference 
between female and male adolescents

Number of 
questions 

(score 
range)

Girls 
Change 
T1-T2

Mean (SD)

Boys
Change 
T1-T2

Mean (SD)

p value*
Difference between 

girls and boys
Mean (95% CI)

Effect size
95% CI

MCID

Aesthetics 5 (5 – 25) -0.63 (3.16) 1.00 (3.05) 0.034 -1.63 (-3.13 – -0.12) 0.50 (0.07 – 0.93) 1.60

Functional limitations 3 (3 – 15) 0.13 (2.50) 0.35 (2.87) 0.731 -0.22 (-1.51 – 1.06) 0.08 (-0.35 – 0.51) 1.32

Dietary impact 6 (6 – 30) 0.26 (5.36) 0.77 (5.97) 0.710 -0.51 (-3.23 – 2.21) 0.09 (-0.34 – 0.52) 2.80

Oral hygiene impact 3 (3 – 15) -0.39 (3.14) 0.26 (3.36) 0.409 -0.65 (-2.21 – 0.91) 0.20 (-0.23 – 0.63) 1.61

Maintenance 2 (2 – 10) -0.08 (2.04) -0.01 (2.03) 0.873 -0.07 (-1.06 – 0.90) 0.03 (-0.40 – 0.46) 1.01

Physical impact 9 (9 – 45) -2.89 (5.84) 0.94 (6.27) 0.011 -3.83 (-6.74 – -0.91) 0.60 (0.38 – 0.82) 3.14

Social impact 5 (5 – 25) -0.42 (3.50) 0.58 (2.87) 0.205 -1.00 (-2.56 – 0.56) 0.30 (-0.13 – 0.73) 1.62

Time constraints 5 (5 – 25) -1.08 (3.57) 0.09 (3.36) 0.167 -1.17 (-2.85 – 0.50) 0.33 (-0.10- 0.76) 1.75

Travel/cost/
inconveniences

5 (5 – 25) 0.05 (4.20) -0.06 3.28) 0.900 0.11 (-1.72 – 1.96) 0.29 (-0.14 – 0.72) 1.89

Self-lig/aesth=self-ligating/aesthetic fixed appliance
*Coefficient (error)
p value=analysis of covariance. Significant at p < 0.05

Table 5. Analysis of covariance comparing the B-IFAM domain scores between female and male adolescents, 
controlling for type of fixed appliance worn

Aesthetics
Functional 
limitations

Dietary 
impact

Oral 
hygiene 
impact

Maintenance
Physical 
impact

Social 
impact

Time 
constraints

Travel/cost/
inconve-
niences

Sex
  Girls
  Boys
  p value

-1.61 (0.75) *

0
0.037

-0.19 (0.65) *

0
0.761

-0.42 (1.36) *

0
0.754

-0.58 (0.77) *

0
0.455

-0.05 (0.49) *

0
0.907

-3.72 (1.45)
0

0.013

-0.97 (0.78) *

0
0.221

-1.16 (0.84) *

0
0.174

0.13 (0.93) *

0
0.881

Type of fixed 
appliance
  Conventional
  Self-lig/aesth
  p value

-0.39 (0.94) *

0
0.674

-0.59 (0.80) *

0
0.464

-1.95 (1.68) *

0
0.251

-1.70 (0.95) *

0
0.080

-0.49 (0.61) *

0
0.419

-2.57 (1.79) *

0
0.156

-0.70 (0.97) *

0
0.469

-0.16 (1.05) *

0
0.873

-0.54 (1.15) *

0
0.637
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The analysis of covariance showed that the increase 
in the score from T1 to T2 (more negative perception 
of the OHRQoL over time) in females than in males 
for the aesthetic domain (p=0.037) and physical 
impact domain (p=0.013) remained, regardless of 
the variable type of fixed appliance used (Table 5).

DISCUSSION
Significant changes were found in the OHRQoL 
of females over the first year of orthodontic 
treatment with a fixed appliance. After 12 months 
of wearing of the fixed appliance, girls had a more 
negative perception of the OHRQoL than boys. The 
literature shows favorable effects on the OHRQoL 
of adolescents, regardless of sex, after the first year 
of wearing a fixed appliance, showing improvement 
in their overall OHRQoL, as a result of the strong 
positive repercussions on their emotional and social 
wellbeing19. However, there are no longitudinal 
studies comparing the difference between sexes 
regarding the impact of the first year of wearing 
a fixed appliance on the OHRQoL. Studies that 
evaluated the impact of the need for orthodontic 
treatment and the OHRQoL of adolescents have 
shown that girls with occlusal disharmony have a 
more negative perception of their OHRQoL than 
boys in a similar condition. Females seem to have 
greater aesthetic concern and can feel more upset 
by dental disharmony and extremely exaggerated 
skeletal changes in the face20. Although the literature 
shows that girls seek orthodontic treatment more 
often to correct malocclusion20,21, the present study 
found that girls, when compared to boys, have a 
more negative perception of the OHRQoL between 
the third month and the first year of treatment with 
the fixed appliance. This finding illustrates that the 
more negative perception of the quality of life before 
orthodontic treatment20,22 seems to perpetuate itself 
throughout the 12 months after the fixed appliance 
has been installed. In the adjusted regression for 
the evaluated confounding variables, the girls 
continued to have a more negative perception of the 
OHRQoL throughout the orthodontic treatment with 
the fixed appliance, when compared to the boys. In 
this regard, a study conducted in 2014 evaluated 
the relationship between adolescents’ OHRQoL 
and self-esteem during the first year of orthodontic 
treatment. It found that adolescents with better self-
esteem at the beginning of the orthodontic treatment 
demonstrated minimal variability in the OHRQoL 

after the first year of wearing a fixed appliance23. 
The differences in self-esteem between adolescents 
of different sexes24 may be useful to explain how 
orthodontic treatment impacts their quality of life25.
Females had a more negative perception of the 
OHRQoL during the first year of orthodontic 
treatment in the aesthetic domain. Adolescents 
undergoing orthodontic treatment with a fixed 
appliance seem to need aesthetic approval from their 
peers and parents. They often compare their looks 
to those of their friends and people on the media, 
and feel that their own teeth should be similar to 
the dental and facial aesthetic standard imposed by 
others22. The results of the present study suggest 
that girls feel more uncomfortable and embarrassed, 
and avoid smiling when wearing a fixed appliance, 
because they might perceive the orthodontic device 
as ugly.
Pain and discomfort in the oral mucosa are common 
complaints during orthodontic therapy. In the 
present study, girls reported more complaints than 
boys regarding pain and sores (physical impact) 
during the first year wearing a fixed appliance. A 
previous cross-sectional study using the B-IFAM 
questionnaire on patients in the sixth month of 
wearing a fixed appliance, also found differences 
in the perception of pain between boys and girls. 
It reported that girls appeared to be more anxious 
about the possibility of pain caused by the activation 
of the fixed appliance10. The results of the present 
study showed that this fear of pain caused by the 
activation of the fixed appliance persists in the girls 
even after the first year wearing it. It is important 
to highlight that the adolescents answer the 
questionnaire shortly after the dental appointment 
to activate the fixed appliance, which may influence 
the perception of pain, given that three days after 
activation, its perceived tension often subsides26.
It is important to emphasize that the statistically 
significant differences between girls and boys for the 
domains of aesthetics and physical impact appear to 
be clinically significant, as they were greater than the 
MCID. The MCID reflects the changes of a specific 
outcome during a specific intervention, which are 
expressive and significant for the patients who 
undergo that type of intervention. In other words, it 
would be the smallest difference in a given outcome 
considered to be beneficial and which would imply, 
in the absence of side effects and excessive costs, 
a change in the management of the patient27. In 

Table 4. Comparison of the B-IFAM domain scores and the minimal clinically important difference 
between female and male adolescents

Number of 
questions 

(score 
range)

Girls 
Change 
T1-T2

Mean (SD)

Boys
Change 
T1-T2

Mean (SD)

p value*
Difference between 

girls and boys
Mean (95% CI)

Effect size
95% CI

MCID

Aesthetics 5 (5 – 25) -0.63 (3.16) 1.00 (3.05) 0.034 -1.63 (-3.13 – -0.12) 0.50 (0.07 – 0.93) 1.60

Functional limitations 3 (3 – 15) 0.13 (2.50) 0.35 (2.87) 0.731 -0.22 (-1.51 – 1.06) 0.08 (-0.35 – 0.51) 1.32

Dietary impact 6 (6 – 30) 0.26 (5.36) 0.77 (5.97) 0.710 -0.51 (-3.23 – 2.21) 0.09 (-0.34 – 0.52) 2.80

Oral hygiene impact 3 (3 – 15) -0.39 (3.14) 0.26 (3.36) 0.409 -0.65 (-2.21 – 0.91) 0.20 (-0.23 – 0.63) 1.61

Maintenance 2 (2 – 10) -0.08 (2.04) -0.01 (2.03) 0.873 -0.07 (-1.06 – 0.90) 0.03 (-0.40 – 0.46) 1.01

Physical impact 9 (9 – 45) -2.89 (5.84) 0.94 (6.27) 0.011 -3.83 (-6.74 – -0.91) 0.60 (0.38 – 0.82) 3.14

Social impact 5 (5 – 25) -0.42 (3.50) 0.58 (2.87) 0.205 -1.00 (-2.56 – 0.56) 0.30 (-0.13 – 0.73) 1.62

Time constraints 5 (5 – 25) -1.08 (3.57) 0.09 (3.36) 0.167 -1.17 (-2.85 – 0.50) 0.33 (-0.10- 0.76) 1.75

Travel/cost/
inconveniences

5 (5 – 25) 0.05 (4.20) -0.06 3.28) 0.900 0.11 (-1.72 – 1.96) 0.29 (-0.14 – 0.72) 1.89
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studies that evaluate quality of life, a significant 
change in the OHRQoL is considered as one which 
results in a significant reduction in the symptoms or 
an improvement in function and wellbeing28. This 
concept helps resolve one of the greatest challenges 
of transforming scientific evidence into practice, 
which is the interpretation of research data in the 
light of clinical relevance29. Moreover, within our 
results, the MCID implications were confirmed 
by effect size for the two domains, which were 
moderate to high30.
The results of studies on quality of life can be 
important to help the clinician to understand the 
physical, functional, and wellbeing consequences 
of orthodontic treatment. Based on the results of the 
present study, girls have a more negative perception 
of wearing a fixed appliance for reasons of aesthetics 

and probable pain and discomfort caused by the 
orthodontic device. Thus, early advice regarding 
the repercussions of orthodontic treatment should 
place greater emphasis on girls, to provide greater 
understanding of the possible complications of 
wearing a fixed appliance10 to correct occlusal 
discrepancies, thereby improving the patient’s quality 
of life at the end of the treatment31. Moreover, it is of 
utmost importance to clarify the effects of orthodontic 
therapy with a fixed appliance to the decision-makers, 
to enable improvement and better organization of the 
services providing orthodontic care9.

CONCLUSION
The impact of wearing a fixed appliance on OHRQoL 
was more negative in female than male adolescents 
during the first 12 months of orthodontic treatment.

ACKNOWLEDGMENTS
We thank the staff of the orthodontic clinic of the School of 
Dentistry of the Federal University of Minas Gerais.

FUNDING
Coordenação de Aperfeiçoamento de Pessoal de Nível Superior 
(CAPES), Fundação de Amparo à Pesquisa do Estado de Minas 
Gerais (FAPEMIG), Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq), Colegiado de Pós-Graduação 
em Odontologia (CPGO), and Pró-Reitoria de Pós-Graduação 
da Universidade Federal de Minas Gerais (PRPq/UFMG). 
S.M.P. and L.G.A. are research fellows of CNPq.

DECLARATION OF CONFLICTING INTERESTS
The authors declare no potential conflicts of interest regarding 
the research, authorship, and/or publication of this article

REFERENCES
  1.	Brogardh-Roth S, Paulsson L, Larsson P, Ekberg E. Do 

preterm-born adolescents have a poorer oral health-related 
quality of life? BMC Oral Health. 2021;21(1):440. https://
doi.org/10.1186/s12903-021-01799-3

  2. 	Haag DG, Peres KG, Balasubramanian M, Brennan 
DS. Oral condition and health-related quality of life: A 
systematic review. J Dent Res. 2017;96(8):864-74. https://
doi.org/10.1177/0022034517709737

  3.	Yactayo-Alburquerque MT, Alen-Méndez ML, Azañedo D, 
Comandé D, Hernández-Vásquez A. Impact of oral diseases 
on oral health-related quality of life: A systematic review 
of studies conducted in Latin America and the Caribbean. 
PLoS One. 2021;16(6):e0252578. https://doi.org/10.1371/
journal.pone.0252578

  4.	Alrashed M, Alqerban A. The relashionship between 
malocclusion and oral health-related quality of life among 
adolescents: a systematic literature review and meta-
analysis. Eur J Orthod. 2021;43(2):173-83. https://doi.
org/10.1093/ejo/cjaa051

  5.	Sun L, Wong HM, McGrath CP. Relationship between the 
severity of malocclusion and oral health related quality of 

	 life: a systematic review and meta-analysis. Oral Health 
Prev Dent. 2017;15(6):503-17.

  6.	Davies SJ, Gray RM, Sandler PJ, O’Brien K. Orthodontics 
and occlusion. Br Dent J. 2001;91(10):545-91. https://doi.
org/10.1038/sj.bdj.4801229a

  7.	Zhang M, Colman M, Hagg U. Changes in oral health-
related quality of life during fixed orthodontic appliance 
therapy. Am J Orthod Dentofacial Orthop. 2008;133(1):25-
9. https://doi.org/10.1016/j.ajodo.2007.01.024

  8.	Abreu LG, Lages EMB, Abreu MHNG, Pereira LJ, Paiva 
SM. Preadolescent’s oral health-related quality of life 
during the first month of fixed orthodontic appliance 
therapy. J Orthod. 2013;40(3):218-24. https://doi.org/10.11
79/1465313313Y.0000000053

  9. 	Cunningham SJ, Hunt NP. Quality of life and its importance 
in orthodontics. J Orthod. 2001; 28(2):152-158. https://doi.
org/10.1093/ortho/28.2.152

10.	Corradi-Dias L, Paiva SM, Pretti H, Pordeus IA, Abreu LG. 
Impact of onset of fixed appliance therapy on adolescents’ 
quality of life using a specific condition questionnaire: 
A cross-sectional comparison between male and female 

https://doi.org/10.1186/s12903-021-01799-3
https://doi.org/10.1186/s12903-021-01799-3
https://doi.org/10.1177/0022034517709737
https://doi.org/10.1177/0022034517709737
https://doi.org/10.1177/0022034517709737
https://doi.org/10.1371/journal.pone.0252578
https://doi.org/10.1371/journal.pone.0252578
https://doi.org/10.1093/ejo/cjaa051
https://doi.org/10.1093/ejo/cjaa051
https://doi.org/10.1093/ejo/cjaa051
https://doi.org/10.1038/sj.bdj.4801229a
https://doi.org/10.1038/sj.bdj.4801229a
https://doi.org/10.1038/sj.bdj.4801229a
https://doi.org/10.1016/j.ajodo.2007.01.024
https://doi.org/10.1016/j.ajodo.2007.01.024
https://doi.org/10.1179/1465313313Y.0000000053
https://doi.org/10.1179/1465313313Y.0000000053
https://doi.org/10.1179/1465313313Y.0000000053
https://doi.org/10.1093/ortho/28.2.152
https://doi.org/10.1093/ortho/28.2.152
https://doi.org/10.1093/ortho/28.2.152


133

Vol. 35 Nº 2 / 125-133                                      ISSN 1852-4834                                 Acta Odontol. Latinoam. 2022

Fixed appliance and adolescent quality of life

individuals. J Orthod. 2019;46(3):195-204. https://doi.
org/10.1177/1465312519851220

11.	Meade T, Dowswell E. Adolescents’ health-related quality 
of life (HRQoL) chanfes over time: a three year longitudinal 
study. Health Qual Life Outcomes. 2016;14:14. https://doi.
org/10.1186/s12955-016-0415-9

12.	Von EE, Altman DG, Egger M, Pocock SJ, et al. The 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statement: guidelines for reporting 
observational studies. J Clin Epidemiol. 2008;61(4):344-
49. https://doi.org/10.1016/j.jclinepi.2007.11.008

13.	Mandall NA, Vine S, Hulland R, Worthington HV. The 
impact of fixed orthodontic appliances on daily life. 
Community Dent Health 2006;23(2):69-74.

14.	Rebouças AP, Bendo CB, Abreu LG, Lages EMB, et al. 
Cross-cultural adaptation and validation of the impact of 
fixed appliances measure questionnaire in Brazil. Brazil 
Oral Res. 2018;32(14). https://doi.org/10.1590/1807-
3107bor-2018.vol32.0014

15.	Jenny J, Cons NC. Establishing malocclusion severity levels 
on the Dental Aesthetic Index (DAI) scale. Aust Dent J. 
1996;41(1):43-6. https://doi.org/10.1111/j.1834-7819.1996.
tb05654.x

16.	Landis JR, Koch GG. The measurement of observer 
agreement for categorical data. Biometrics 1977;33(1):159-
74. https://doi.org/10.2307/2529310

17.	Cohen J. Statistical Power Analysis for the Behavioural 
Sciences. Mahwah: 768 Lawrence Erlbaum Associates 
1988.

18.	Copay AG, Subach BR, Glassman SD, Polly DW, et al. 
Understanding the minimum clinically important difference: 
a review of concepts and methods. Spine J. 2007;7(5):541-
6. https://doi.org/10.1016/j.spinee.2007.01.008

19. 	Abreu LG, Melgaço CA, Lages EMB, Abreu MHNG, et al. 
Effect of year one orthodontic treatment on the quality of life 
of adolescents, assesses by short form of Child Perceptions 
Questionnaire. Eur Arch Paediatr Dent. 2014;15:435-41. 
https://doi.org/10.1007/s40368-014-0135-y

20.	Feu D, Oliveira BH, Almeida MAO, Kiyak HA, et al. Oral 
health-related quality of life and orthodontic treatment 
seeking. Am J Orthod Dentofacial Orthop. 2010;138(2):152-
9. https://doi.org/10.1016/j.ajodo.2008.09.033

21. 	Alhaija ESJA, Al-Nimri KS, Al-Khateeb S. Self-perception 
of malocclusion among north Jordanian school children. 

Eur J Orthod. 2005;27(3):292-5. https://doi.org/10.1093/
ejo/cjh094

22.	Ao H, Deng X, She Y, Wen X, et al. A biopsychosocial-
cultural model for understanding oral-health-related quality 
of life among adolescents orthodontic patients. Health Qual 
Life Outcomes. 2020;18(1):86.https://doi.org/10.1186/
s12955-020-01334-y

23.	Brosens V, Ghijeselings I, Lemiere J, Fieuws S, et al. 
Changes in oral health-related quality of life reports in 
children during orthodontic treatment and the possible 
role of self-esteem: a follow-up study. Eur J Orthod. 
2014;36(2):186-91. https://doi.org/10.1093/ejo/cjt035

24.	Quatman T, Watson CM. Gender differences in 
adolescent self-esteem: an exploration of domains. 
J Genet Psychol. 2001;162(1):93-117. https://doi.
org/10.1080/00221320109597883

25. 	De Baets E, Lambrechts H, Lemiere J, Diya L, et al. Impact 
of self-esteem on the relationship between orthodontic 
treatment need and oral health-related quality of life in 11 
- to 16-year-old children. Eur J Orthod 2012;34(6):731-7. 
https://doi.org/10.1093/ejo/cjr088

26.	Sergl HG, Klages U, Zentner A. Pain and discomfort 
during orthodontic treatment causative factors and 
effects on compliance. Am J Orthod Dentofacial Orthop. 
1998; 114(6):684-91. https://doi.org/10.1016/S0889-
5406(98)70201-X

27. 	Jaeschke R, Singer J, Guyatt. Measurement of health status. 
Ascertaining the minimal clinically important difference. 
Control Clin Trials. 1989;10(4):407-15. https://doi.
org/10.1016/0197-2456(89)90005-6

28. 	Crosby RD, Kolotkin RL, Williams GR. Defining clinically 
meaningful change in health related quality of life. J Clin 
Epidemiol. 2003;56(5):395-407. https://doi.org/10.1016/
S0895-4356(03)00044-1

29.	Rennard SI. Minimal clinically important difference, 
clinical perspective: an opinion. COPD. 2005; 2(1):51-5. 
https://doi.org/10.1081/COPD-200050641

30.	Kazis LE, Anderson JJ, Meenan RF. Effect sizes for interpreting 
changes in health status. Med Care. 1989;27(3 Suppl):S:178-89. 
https://doi.org/10.1097/00005650-198903001-00015

31.	Chen M, Wang DW, Wu LP. Fixed orthodontic appliance 
therapy and its impact on oral health-related quality of 
life in Chinese patients. Angle Orthod. 2010;80(1):49-56. 
https://doi.org/10.2319/010509-9.1

https://doi.org/10.1177/1465312519851220
https://doi.org/10.1177/1465312519851220
https://doi.org/10.1177/1465312519851220
https://doi.org/10.1186/s12955-016-0415-9
https://doi.org/10.1186/s12955-016-0415-9
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1590/1807-3107bor-2018.vol32.0014
https://doi.org/10.1590/1807-3107bor-2018.vol32.0014
https://doi.org/10.1590/1807-3107bor-2018.vol32.0014
https://doi.org/10.1111/j.1834-7819.1996.tb05654.x
https://doi.org/10.1111/j.1834-7819.1996.tb05654.x
https://doi.org/10.1111/j.1834-7819.1996.tb05654.x
https://doi.org/10.2307/2529310
https://doi.org/10.1016/j.spinee.2007.01.008
https://doi.org/10.1016/j.spinee.2007.01.008
https://doi.org/10.1007/s40368-014-0135-y
https://doi.org/10.1016/j.ajodo.2008.09.033
https://doi.org/10.1016/j.ajodo.2008.09.033
https://doi.org/10.1093/ejo/cjh094
https://doi.org/10.1093/ejo/cjh094
https://doi.org/10.1093/ejo/cjh094
https://doi.org/10.1186/s12955-020-01334-y
https://doi.org/10.1186/s12955-020-01334-y
https://doi.org/10.1093/ejo/cjt035
https://doi.org/10.1093/ejo/cjt035
https://doi.org/10.1080/00221320109597883
https://doi.org/10.1080/00221320109597883
https://doi.org/10.1080/00221320109597883
https://doi.org/10.1093/ejo/cjr088
https://doi.org/10.1016/S0889-5406(98)70201-X
https://doi.org/10.1016/S0889-5406(98)70201-X
https://doi.org/10.1016/S0889-5406(98)70201-X
https://doi.org/10.1016/0197-2456(89)90005-6
https://doi.org/10.1016/0197-2456(89)90005-6
https://doi.org/10.1016/0197-2456(89)90005-6
https://doi.org/10.1016/S0895-4356(03)00044-1
https://doi.org/10.1016/S0895-4356(03)00044-1
https://doi.org/10.1016/S0895-4356(03)00044-1
https://doi.org/10.1081/COPD-200050641
https://doi.org/10.1081/COPD-200050641
https://doi.org/10.1097/00005650-198903001-00015
https://doi.org/10.1097/00005650-198903001-00015
https://doi.org/10.2319/010509-9.1
https://doi.org/10.2319/010509-9.1

