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Objective: To cross-culturally adapt into the Brazilian Portuguese and
evaluate the psychometric properties of an instrument for assessing
the satisfaction of parents/guardians regarding their sons’/daughters’
orthodontic treatment. Methods: Translations of the instrument from
English, pre-test and evaluation of validity and reliability of the Bra-
zilian Portuguese version were performed. The questionnaire has 25
items distributed across 3 subscales (process, psychosocial effect and
outcome). Eighty-three parents/guardians of children/adolescents
who had completed orthodontic treatment participated. Descriptive
statistics and floor and ceiling effects were calculated. Internal consis-
tency, stability (interval of three weeks), convergent construct validi-
ty and discriminant construct validity were determined. Exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) assessed
dimensionality. Results: Among the 83 parents/guardians, 58 (69.9%)
were mothers and 25 (30.1%) were fathers of children/adolescents.
In the questionnaire’s total score and the three subscales scores, an
acceptable percentage (<15%) of participants achieved the maximum
score (ceiling effect). In the total questionnaire score and in the three
subscales scores, no participant achieved the minimum score (floor ef-
fect). Cronbach’s a coefficient for the total score was 0.72 (internal con-
sistency). Intra-class correlation coefficient for the total score was 0.71
(stability). The questionnaire’s total score presented large Pearson cor-
relation coefficient (>0.50) with the three subscales too (construct va-
lidity). Female parents/guardians had significantly higher scores in the
psychosocial effect (p=0.013) and in the treatment outcome (p=0.037)
subscales, compared to male parents/guardians (discriminant validi-
ty). EFA and CFA confirmed dimensionality in a three-factor solution.
Conclusions: The final obtained version is valid and reliable to be used
in Brazilian populations.

Keywords: Orthodontics. Malocclusion. Patient satisfaction. Valida-
tion study. Surveys and questionnaires.
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Objetivo: Adaptar transculturalmente para a lingua portuguesa do Brasil e
avaliar as propriedades psicométricas de um questionario que avalia a satis-
facdo de pais e responsaveis com relacao ao tratamento ortodontico recebido
por seus filhos. Metodos: Traducao do questionario em inglés, pré-teste e ava-
liagao da validade e confiabilidade da versao em portugués obtida. O questio-
nario consistiu de 25 itens distribuidos em trés subescalas (processo durante o
tratamento, efeito psicossocial e resultado geral do tratamento). Participaram
83 pais/responsaveis de criancas/adolescentes que concluiram o tratamento
ortodontico. Estatistica descritiva foi realizada e foi calculado valor maximo e
valor minimo. Foram determinadas a consistencia interna, a estabilidade (in-
tervalo de trés semanas), a validade de constructo convergente e a validade
de constructo discriminante. A analise fatorial exploratoria (AFE) e a analise
fatorial confirmatoria (AFC) avaliaram a dimensionalidade. Resultados: dos
83 pais/responsaveis que participaram do estudo, 58 (69,9%) eram maes e 25
(30,1%) eram pais das criancas/adolescentes. No escore total do questionario e
no escore das trés subescalas, uma porcentagem aceitavel (£15%) dos partici-
pantes atingiu o escore maximo (ceiling effect). No escore total do questionario
e no escore das tres subescalas, nenhum participante atingiu o escore minimo
(floor effect). O coeficiente a de Cronbach para o escore total foi 0,72 (consistén-
cia interna). O coeficiente de correlagao intraclasse para o escore total foi 0,71
(estabilidade). O escore total do questionario apresentou um coeficiente de cor-
relacao de Person alto (>0,50) com as tres subescalas (validade de constructo).
Pais/responsaveis do sexo feminino apresentaram escores significativamente
maiores nas subescalas efeito psicossocial (p=0,013) e desfecho do tratamento
(p=0,037), em comparacao aos pais/responsaveis do sexo masculino (validade
discriminante). AFE e AFC confirmaram a dimensionalidade em uma solucao de
tres fatores. Conclusoes: A versao do questionario obtida no presente estudo
mostrou-se valida e confiavel para o uso na populacao brasileira.

Palavras-chave: Ortodontia. Ma oclusao. Satisfacao do paciente.
Estudo de validacao. Pesquisas e questionarios.
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Interest in patient satisfaction with health care has grown in
recent years.! Patients’ perceptions and expectations have
becomeincreasinglyimportantto justify the provision of health-
care services and guarantee its general quality.? Measuring the
satisfaction associated with orthodontic treatment process is
complex, as multiple dimensions of treatment must be consid-
ered simultaneously.! Generally, the level of satisfaction with
orthodontic treatment is assessed by the individual's percep-
tion of the final alignment and leveling of his/her teeth or only
by the result of the treatment itself, being assessed through
simple questionnaires or questionnaires developed for general
dental practice. However, the result of orthodontic treatment
does not involve just aligning and leveling the teeth or having
good occlusion. Therefore, there is a need for a more compre-
hensive questionnaire that provides data that allow clinicians
and orthodontic care service organizers to reflect on the spe-
cific level of satisfaction with the orthodontic treatment.?

In a systematic review carried out in 2015, several factors asso-
ciated with satisfaction in orthodontic treatment of patients and
their guardians after completion of treatment were identified. In
general, satisfaction was associated with pleasant aestheticresults
perceived by patients, perception of psychological benefits with
the treatment and good quality of care related to the interactions
of patients with the orthodontist and his/her team.* However, in
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most studies, the assessment of satisfaction with orthodontic
treatment was performed with surveys with a limited number
of questions, whose psychometric properties had not been
validated. Moreover, in the Brazilian Portuguese language,
there is no validated questionnaire that addresses orthodon-
tic outcomes.*

Bennett et al." developed a questionnaire in the English lan-
guage that addresses aspects related to the satisfaction
of parents/guardians of children/adolescents undergoing
orthodontic treatment. Given the lack of a questionnaire in
Brazilian-Portuguese that is a reliable instrument for assess-
ing parents’/caregivers’ satisfaction with the orthodontic treat-
ment of their children/adolescents, the aim of this study was to
cross-culturally adapt into the Brazilian Portuguese and evalu-
ate the psychometric properties of the adapted version of the
questionnaire developed by Bennett et al.’

TheEthicsCommittee ofthe FederalUniversityofMinas Gerais (Brazil)
approved this study (06898519.4.0000.5149).



Alvarenga RN, Paiva SM, Flores-Mir C, Bernabé E, Abreu LG — Satisfaction with orthodontic treatment:

cross-cultural adaptation and validation of an instrument for the Brazilian Portuguese language

The original questionnaire in English language is a specific con-
dition instrument developed in North Carolina, United States,
created to assess the satisfaction of parents/guardians of individ-
uals under 18 years of age who had undergone orthodontic treat-
ment. This instrument consists of 25 questions distributed across
3 subscales: satisfaction with the treatment process (13 items),
psychosocial effect of the treatment (7 items) and treatment out-
come (5items). Eachitem has 5 response options, according to the
Likert scale, ranging from 1 to 5 (1=strongly disagree, 2=disagree,
3=neither agree nor disagree, 4=agree and 5=strongly agree).
The scores for the response of items 11 and 25 should be reversed
(Appendix 1). The questionnaire’s total score ranges between 25
and 125. The higher the score, the greater the satisfaction of the
parent/guardian with the child's/adolescent’s orthodontic treat-
ment. The scores of the subscales range as follows: treatment
process (13 - 65), psychosocial effect of treatment (7 - 35) and
treatment outcome (5 - 25). The higher the score, the greater the
satisfaction of the parent/guardian with respect to the construct
assessed in the subscales.’

The stages of this study followed international standards for
translation, cross-cultural adaptation and validation of instru-
ments® for the assessment of health outcomes.
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First, the instrument was translated from English into Brazilian
Portuguese by two different independent professionals, who
were native in Brazilian Portuguese, fluent in English and with
knowledge in Dentistry and Orthodontics. In order to preserve
the concept and the equivalence of the instrument’s items, the
two translated versions were evaluated by a multidisciplinary
committee, with all members native in Brazilian Portuguese,
with knowledge in Dentistry and Orthodontics and also fluent
in English. The objective of this committee was to identify any
inconsistencies in translation that could cause difficulties for any
native speaker in understanding any of the questions, and to syn-
thesize a single Brazilian Portuguese version of the instrument.

This first Brazilian Portuguese version of the instrument was
then back-translated into the original English language by an
individual native to the English language and fluent in Brazilian
Portuguese, notinvolvedinthefirsttranslationphase.Thetrans-
lator also did not have access to the original English instrument.
After performing the back-translation, this English version pro-
duced by the back-translator was sent to the authors of the
original instrument who did not suggest any modifications in
the back-translated questionnaire. After all this process, a ver-
sion of the instrument in the Brazilian Portuguese language
was set (Appendix 2).
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After reaching a Brazilian Portuguese version, a pre-test was
performed with a convenience sample of 15 parents/guard-
ians of individuals under 18 years of age who had completed
orthodontic treatment. Pre-test participants were not included
in the main study. The purpose was to find possible difficul-
ties in understanding the instrument by laypersons without a
background in oral health practice. They were encouraged to
suggest any synonyms for terms or words that were difficult
to understand. A flowchart illustrating the complete process
of translation, cross-cultural adaptation and validation of the
instrument is provided in Figure 1.

The main sample of this study comprised 83 parents/guardians
of children/adolescents under the age of 18 who had completed
orthodontic treatment in two orthodontic clinics. As inclusion
criteria, these individuals had to be native Brazilian Portuguese
speakers. Children/adolescents could not have craniofacial
anomalies or cognitive disorders.
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Original version of the
instrument (in English)

Two independent translations

Revision by committee

Translated version of the
instrument

Back-translation

Analysis by authors of the
original instrument

Revision by committee

Instrument’s pre-test

Revision by committee

Brazilian Portuguese version
of the instrument

Evaluation of psycometric
properties

Figure 1: Flowchart illustrating the complete process of translation, cross-cultural adapta-
tion and validation of the instrument.
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Parents/guardians filled out a clinical form where the following
information was collected: name of the child/adolescent and
their parents/guardian; child’'s/adolescent’s sex; child’s/adoles-
cent’s date of birth and age; family income (number of minimum
wages earned by all family members who were economically
active); number of people who lived from this income; number
of children/adolescents in the household; parents’/guardian
level of education (number of years of education); which ortho-
dontics device was worn (type of treatment received by the
children/adolescents) and the initial condition of malocclusion
of children/adolescents, assessed by examining initial plaster
models (before treatment) with the Dental Aesthetic Index (DAI).
In DAI, 10 items were assessed: number of incisors, canines and
pre-molars missing, crowding and spacing in the incisors area,
diastema between maxillary central incisors, greatest irregular-
ity in the maxillary incisors, greatest irregularity in the mandibu-
lar incisors, maxillary overjet, mandibular overjet, open bite and
sagittal relationship of molars. Based on the cutoff points of the
DAI, children/adolescents were classified into four severity lev-
els of malocclusion, with different recommendations for ortho-
dontic treatment: mild malocclusion/slight need for treatment
(DAI<25), defined malocclusion/elective treatment (26<DAI<30),
severe malocclusion/highly desirable treatment (31<DAI<35),
and very severe malocclusion/mandatory treatment (DAI>36).°
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Family income was measured by using the Brazilian minimum
wage as reference (US$ 200) on the date of data collection, and
was categorized as <2 minimum wages, =3 minimum wages
or 24 minimum wages.

Then, the final Brazilian version of the questionnaire was
self-applied, and the 83 parents/guardians of children/adoles-
cents answered the questionnaire in a separate room with a
researcher available to answer any questions. Parents/caregiv-
ers answered the questionnaire twice, with an interval of three
weeks to verify stability (test-retest). The same researcher col-
lected data in the test and in the retest.

Statistical analysis was conducted using the Statistical Package
for the Social Sciences software (SPSS for Windows, v. 23.0,
IBM, Armonk, USA) and the Amos software (Amos for Windows,
v. 26.0, IBM, Armonk, USA). A descriptive analysis with the socio-
demographic characteristics of the sample, the severity of the
malocclusion and type of orthodontic treatment to which the
children/adolescent had been submitted was performed.
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I’

Data on the total questionnaire’s score and on the subscales
scores presented normal distribution. The convergentconstruct
validity was assessed using Pearson’s coefficient, through the
correlation between the subscale scores and the total ques-
tionnaire score. Pearson'’s coefficient is interpreted as follows:
<0.30 (small), 0.30-0.50 (average) and >0.50 (large).” The dis-
criminant construct validity was determined by comparing
male and female® parents/guardians who had answered the
guestionnaire, in relation to the subscale scores and the total
guestionnaire score. The Student t-test was used.

The reliability of the instrument was examined by assessing
internal consistency and test-retest stability. Internal consis-
tency was assessed using the Cronbach a coefficient. Values
greater than or equal to 0.70 are considered acceptable.®
Test-retest stability was determined using the intraclass cor-
relation coefficient (ICC). ICC values are interpreted as follows:
ICC < 0.20 (weak correlation), ICC = 0.20-0.40 (fair correlation),
ICC = 0.41-0.60 (moderate correlation), ICC = 0.61-0.80 (good
correlation) and ICC = 0.8 -1.00 (excellent correlation).'
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The mean and standard deviation of the subscale scores, the
total questionnaire score and the percentage of individuals
obtaining the maximum value (ceiling effect) and the minimum
value (floor effect) of the subscale scores and the total ques-
tionnaire score were also determined. The ideal maximum
percentage for both maximum and minimum values is 15%.

Exploratory factor analysis (EFA) was carried out to assess the
guestionnaire’s dimensionality. Data set suitability was checked
employing the Barlett's test of sphericity (p<0.05) and the Kayser-
Meyer-Olkin (KMO) measure (>0.50). The factors were extracted
with the principal components analysis. The basis for the deter-
mination of the number of factors were the method deployed in
the development of the questionnaire in English and the screen
plot assessment. Rotation was performed with the Promax
method. In the matrix, the items with factor loadings >0.40
were clustered together. Confirmatory factor analysis (CFA) was
performed to ratify the dimensionality of the questionnaire.
The Comparative Fit Index (CFl) was determined, and a value
>0.90 denotes a satisfactory model fit.2'3

Among the 83 parents/guardians who participated, 58 were
women and 25 were men. Children’s/adolescents’ mean age
was 13.0 years (+3.07) — 41 were boys and 42 were girls.
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Sample’s sociodemographic characteristics, malocclusion
severity and the type of orthodontic treatment received by
children/adolescents are shown in Table 1.

Table 1: Sociodemographic characteristics of the sample, severity of malocclusion and
type of orthodontic treatment received by children/adolescents.

| %

SEX OF PARENTS/GUARDIANS

Male 25 (30.1)
Female 58 (69.9)
SEX OF CHILDREN/ADOLESCENTS
Male 41 (49.4)
Female 42 (50.6)
FAMILY INCOME (BASED ON THE MINIMUM WAGE)
<2 minimum wages 31(37.3)
=3 minimum wages 25(30.2)
>4 minimum wages 27 (32.5)
NUMBER OF PEOPLE WHO LIVE FROM THIS INCOME
<3 people 32 (38.6)
>3 people 51 (61.4)
NUMBER OF CHILDREN/ADOLESCENTS IN THE HOUSEHOLD
=1 child 20 (24.1)
=2 children 45 (54.2)
>3 children 18 (21.7)
PARENTS/GUARDIAN'S SCHOOLING
<9 years of education 33(39.8)
>9 years of education 50 (60.2)
CHILDREN'S/ADOLESCENTS' DAI (BEFORE TREATMENT)
<25 (mild malocclusion) 11(13.3)
=26-30 (defined malocclusion) 25(30.1)
=31-35 (severe malocclusion) 22 (26.5)
>36 (very severe malocclusion) 25(30.1)
TREATMENT RECEIVED BY THE CHILDREN/ADOLESCENTS
Interceptive 33(39.7)
Corrective 32 (38.6)
Interceptive and Corrective 18 (21.7)

Minimum wage at the time of data collection was US$ 200.00. DAI = Dental Aesthetic Index.
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For the convergent construct validity, the total score of the
guestionnaire reached a high Pearson correlation coefficient
(> 0.50) within the three subscales. The values of the construct
validity (Pearson’s correlation) are shown in Table 2. For the
discriminant construct validity, female parents/guardians had
significantly higher scores for the psychosocial effect (p=0.013)
and treatment outcome (p=0.037) subscales compared to male
parents/guardians (Table 3).

Table 2: Construct validity. Pearson'’s correlation.

Psychosocial Total
Treatment y Treatment . .
effect of questionnaire
process outcome
treatment score

Treatment process 0.41* 0.19 0.87*
Psychosocial effect of treatment 1 0.37* 0.76*
Treatment outcome 1 0.51*
Total questionnaire score 1
*p<0.001.

Table 3: Discriminant validity. Comparison between male and female parents/guardians
with respect to the orthodontic treatment of their sons/daughters.

Sex of parents/guardians who answered the questionnaire
Male Female
Mean (SD) Mean (SD)

Treatment process 56.88 (5.46) 57.17 (5.28) 0.819
Psychosocial effect of treatment 26.96 (3.97) 29.40 (4.02) 0.013
Treatment outcome 21.04 (2.63) 22.16(1.98) 0.037

Total questionnaire score 104.88 (9.97) 108.72 (8.89) 0.085

SD=standard deviation, *Student t-test. Significant at p<0.05.
The higher the mean score, the greater the satisfaction of the parents/guardians with the children’s/adolescents’
orthodontic treatment.
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Regarding internal consistency, Cronbach’s a coefficient value
for the total score of the questionnaire was of 0.72. For the
subscales, values ranged from 0.68 (treatment outcome) to
0.75 (treatment process). Regarding test-retest reliability, the
ICC value for the total score of the questionnaire was 0.71, indi-
cating a good correlation. For the subscales, the values ranged
from 0.68 (psychosocial effect of treatment and treatment out-
come) to 0.76 (treatment process). A percentage of individuals
slightly higher than 15% reaching the maximum score was only
found in the treatment outcome subscale. In the question-
naire’s total score and in the three subscales, the percentage
of individuals reaching the minimum score was of 0% (Table 4).

Table 4: Descriptive analysis and reliability of the questionnaire assessing satisfaction of
parents/guardians with respect to the orthodontic treatment of their sons/daughters.

Number of | Score Ceiling Floor effect
-m effect %
4.8 0 0.75 0.76

57.28
Treatment process 13 -65 (6.44)
Psychosocial effect 29.46
of treatment 7 7-35 (3.99) 2.4 0 0.69 0.68
Treatment out- 5 5_ o5 22.08 15.6 0 068 0.68
come (2.25)
Total question- 25 25125 =~ 10882 12 0 0.72 0.71
naire score (9.82)

SD=standard deviation, ICC=intra-class correlation coefficient.
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The value of KMO=0.743 and the significance of the Barlett's
test of sphericity (p<0.001) confirmed the feasibility of the
EFA. A graph displaying the relationship between the com-
ponent numbers and the eigenvalues is showed in Figure 2.
The three-factor solution explained 59.35% of the overall vari-
ance. Factor | consisted of 12 items, accounting for 35.34%
of the variance. Factor Il comprised six items, accounting for
14.15% of the variance. Factor Ill was composed of seven items,
accounting for 9.86% of the variance. Cronbach’s coefficients
for Factor |, Factor Il and Factor Il were 0.91, 0.89 and 0.71
(above the level recommended). The clustering of the items
in the three-factor solution was quite similar to the original
instrument (Table 5). Figure 3 illustrates the model of the CFA.
Most items demonstrated high factor loadings. Only four items
(1, 4, 21 and 25) had low factor loadings (<0.40). Four items
had factor loadings ranging between 0.40 and 0.50 (Table 5).
The CFA of the structure was also tested, with items 4 and 14
fitting in Factor Il (CFA 2), and the results were very much alike
to the previous CFA test. Only three items (1, 21 and 25) had
low factor loadings (<0.40). To enhance the model fit, error
variance was added, and the value of CFl was >0.90, indicating
appropriate goodness of fit.
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Figure 2: Scree plot showing
the relationship between
the component numbers
and the eigenvalues.

Figure 3: Model of the Con-
firmatory Factor Analysis.
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Table 5: Factor loadings for the three-factor EFA and for the CFA of the questionnaire
assessing satisfaction of parents/guardians regarding the orthodontic treatment of their
sons/daughters.

- ! 0 A Error variance
CFA

Subscale 1
Item 1 0.573 -0.367 0.004 0.285 0.045 0.323
Item 2 0.936 -0.101 -0.250 0.116 0.020 0.805
Item 3 0.897 0.005 -0.211 0.176 0.030 0.814
Item 4 0.165 -0.258 0.680 0.870 0.136 0.240
Item 5 0.848 0.087 0.021 0.061 0.011 0.893
Item 6 0.868 -0.064 0.178 0.056 0.011 0.909
Item 7 0.894 0.001 0.013 0.073 0.015 0.928
Item 8 0.730 0.063 0.211 0.066 0.011 0.791
Item 9 0.520 0.114 0.027 0.371 0.059 0.477
ltem 10 0.735 0.147 -0.196 0.406 0.066 0.692
Item 11 0.489 -0.144 0.107 0.922 0.145 0.420
Item 12 0.823 -0.011 0.166 0.219 0.039 0.861
Item 13 0.529 0.377 -0.082 0.284 0.045 0.626

Subscale 2
Item 14 0.199 0.265 0.481 0.414 0.068 0.585
Item 15 0.103 0.710 0.298 0.125 0.026 0.855
Item 16 -0.084 0.732 0.187 0.231 0.040 0.738
Item 17 0.039 0.850 0.063 0.112 0.024 0.867
Item 18 -0.011 0.853 -0.124 0.174 0.031 0.759
Item 19 0.005 0.878 -0.341 0.311 0.052 0.652
Item 20 -0.140 0.874 -0.055 0.379 0.066 0.722

Subscale 3
Item 21 -0.282 0.164 0.463 0.875 0.140 0.321
Item 22 0.015 -0.087 0.839 0.126 0.030 0.745
Item 23 -0.037 0.317 0.592 0.099 0.035 0.827
Item 24 0.150 0.096 0.437 0.290 0.048 0.467
Item 25 -0.155 -0.199 0.682 0.644 0.101 0.195

Subscale 1=treatment process, Subscale 2=psychosocial effect, Subscale 3=treatment outcome.
EFA=exploratory factor analysis, SE=standard error, CFA=confirmatory factor analysis.
bold indicates factor loadings >0.40.
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Confirmation of the convergent construct validity is given
when two instruments that assesses the same construct
have a strong positive correlation.’™ Herein, this confirma-
tion could have been achieved by correlating the validated
guestionnaire in this study with another questionnaire that
evaluated a construct similar regarding the satisfaction of
parents/guardians with the orthodontic treatment of their
sons/daughters. However, this assessment was made by
correlating the total score of the questionnaire with the
subscales of the questionnaire itself. Since subscales and
the total score of the questionnaire evaluate the same con-
struct (satisfaction), it would be expected that the correla-
tions were greater than 0.50,' which was confirmed for the
three subscales.

The evaluation of the discriminant construct validity is a very
important and useful psychometric property for detecting dif-
ferences between two groups of recognizably different indi-
viduals.’ In the present study, the discriminant validity was
determined by comparing male and female parents/guardians
who had answered the questionnaire, in relation to the sub-
scale scores and the instrument’s total score. The literature
acknowledges the influence of the variable sex in relation to
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the satisfaction of individuals with health services, showing sig-
nificant differences between female and male individuals.’®
The results of the present study showed that female parents/
guardians had significantly higher scores for the psychosocial
effect and treatment outcome subscales, compared to male
parents/caregivers, indicating greater mothers’ satisfaction in
regards to orthodontic treatment of their sons/daughters for
these subscales. To date, however, the related literature has
suggestedotherwise.Comparedtomen,womenhavealesspos-
itive perception of satisfaction with the health service offered
to them and less enthusiasm for the treatment received.® The
present results may be related to the fact that mothers are
the primary decision makers regarding their sons'/daughters’
health.” The involvement of female parents/guardians may
have increased the levels of satisfaction, leading to a more
positive perception of mothers towards children’s/adolescents’
orthodontic treatment.

The internal consistency, determined by the Cronbach a
coefficient, assesses the extent to which the subscale items
and all itemsin the questionnaire assess the same construct.
High values of this coefficient show that the items within the
subscales and the items that make up the total score of the
questionnaire supposed to be evaluating the same construct
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are correlating well.? The total score of the questionnaire
showed a Cronbach’s a coefficient greater than 0.70. For the
subscales, the values were close to this limit for acceptabil-
ity, with only two subscales with values slightly lower than
the threshold. In the study for the development of the orig-
inal instrument in English, Cronbach’s a coefficients were
also greater than 0.70. It is noteworthy that this coefficient
is strongly influenced by the number of items in the subscale
and the sample size.?? However, even if we consider the cut-
off of acceptability as a rule of thumb, a slightly diminished
Cronbach a coefficient does not necessarily imply that the
questionnaire is unsatisfactory.?’

The reliability of an instrument was ratified by the assess-
ment of stability and internal consistency. To assess stability
(test-retest), the instrument was answered by parents/guard-
ilans twice with a 21-day interval. Instruments for assessing
health outcomes should be reproducible over time,?? that is,
the results obtained from the responses of parents/guardians
should be similar at both times, since the clinical status of
children/adolescents had not changed in one short interval of
three weeks. Inthe present study, all the 83 parents/guardians
answered the questionnaire twice. ICC results demonstrated
that the stability of the instrument over time was adequate.,
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Neither the total score nor the three subscales exhibited
excellent ICC values. However, the values were within the
range that indicates good correlation, being satisfactory
in studies assessing the psychometric properties of ques-
tionnaires.?* The study for the development of the original
instrument also demonstrated that the questionnaire is
reliable to assess the three dimensions of the satisfaction
of parents/guardians regarding the orthodontic treatment
of their sons/daughters.” During any study of cross-cultural
adaptation and validation of a survey, an adequate definition
of this interval between the two applications of the question-
naireis important since it must be long enough to minimize the
effects of memory bias and, at the same time, short so that the
assessed condition of the patient evaluated does not change.™

The minimum value (floor effect) is a limitation that occurs
when the lowest score of the questionnaire that can be
obtained is reached by a significant number of individuals,
decreasing the probability that the tested instrument has
accurately measured the subscale or the construct that is
being assessed. Thus, if a large percentage of individuals
reaches the minimum value of a subscale or the total score
of a questionnaire, the question whether the study partici-
pants really read, understood, and filled the questionnaire
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correctly remains unanswered.** In the present study, the
percentage of individuals reaching the minimum value of
the subscales and the total score of the questionnaire was
0%, which was much lower than the set limit percentage of
15%. For the maximum value (ceiling effect), results were
also satisfactory. A very large percentage of maximum or
minimum values could have undermined the validity of the
questionnaire, resulting in impaired future cross-sectional
assessments, due to the lack of accuracy of the instrument
to demonstrate the individual's condition at that moment,
Longitudinal assessments may also be jeopardized, as the
instrument would be unable to detect changes in the patient's
clinical status over time. Excessive percentages of maximum
and minimum values are also an indication that there is lack of
options atthe maximum or minimum end of the response scale,
denoting a deficiency in the instrument’s content validity.'" 22

In studies of validation of questionnaires, EFA is employed to
verifythe connectionthatexistsbetweenthevariableassessed
andtheindividualswhorespondedthe questionnaire. Usually,
oblique rotation rather than orthogonal rotation is used for
this purpose. It is reasonable to test the solutions provided
by different types of oblique rotations.?> In the present study,
the promax rotation produced the most adequate solu-
tion and, thus, was used as the basis of the interpretation.
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Regarding the number of factors extracted, the literature
has recommended that the number of eigenvalues higher
than one is helpful in determining the number of factors
retained.>>2* Herein, the study in which the original instru-
ment was developed' and the visual assessment of the scree
plot depicting the relationship between the component num-
bers and the eigenvalues determined the number of factors
extracted. EFA should be confirmed by CFA, ratifying the the-
ory underlying the structure of the phenomena evaluated.?’
In the present study, the value of CFl indicated that the data
observed fitted the theoretical model.

The final methodological issue that deserves a discussion
is the use of DAI for malocclusion assessment, rather than
other available indices. DAl aggregates aesthetic and clinical
characteristics numerically to provide a unique score that
can be analyzed as a continuous or a categorical variable.®28
In comparison with alternative indices, DAI is easier to use
and time saving during data collection.?®
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This instrument has several potential uses related to the
satisfaction of parents/guardians regarding the orthodon-
tic treatment of their sons/daughters. First, it allows ortho-
dontists to reliably assess which factors are responsible for
the satisfaction or dissatisfaction of individuals with offered
services, thus being able to adapt their conduct and pro-
vide care centered on their patient. Patient-centered care
can be defined as providing respectful and responsive care
to child/adolescent patients’ and their parents’/guardians’
individual preferences, needs and values, and ensuring that
these values guide all clinical decisions.?*3° During treatment,
patient-centered care increases the satisfaction of patients and
their parents/guardians alike, therefore increasing their adher-
ence to treatment, bringing better final results. Another point
concerns the orthodontist's support team and his/her service
area. The instrument allows the clinician to assess how the
parent’s satisfaction with these two aspects is and direct the
professional’s attention to a more humanized service. It is safe
to say that improving the quality of health services has become
crucial for the operational aspects of health centers.3>
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Future evaluations must be carried out to confirm the instru-
ment's psychometric properties in studies with a population
differentfromthe population of the citywheretheinstrument
was validated, allowing researchers to obtain more accurate
estimates. Further longitudinal studies*? will provide a better
understanding of the factors related to the satisfaction of
parents/ guardians with the orthodontic treatment of their
children/adolescents, allowing orthodontists to have a bet-
ter understanding of such factors, directing their attention to
patient care. Prospective studies evaluating the participants
before and after an orthodontic intervention will also allow
the assessment of other psychometric properties, such as
responsiveness and the minimal important clinical difference,
impossible to be tested in the present study without such
evaluations.?® Finally, this instrument can fulfill an important
role for Orthodontics, since in Brazil, orthodontists still use
instruments whose properties have not yet been tested or
instruments designed to evaluate the general practice, often
inappropriate for use in the context of a specialty.**
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The total score and the three subscales scores of the modi-
fied instrument demonstrated adequate psychometric prop-
erties. The results of this study show that this instrument
is reliable for being applied in Brazilian parents/guardians
of children/adolescents who have completed orthodon-
tic treatment.
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Appendix 1: Questionnaire of Satisfaction with Orthodontic Treatment Bennetti et al.,
2001 (English version)

Subscale 1: Treatment Process

1) Informed about costs before treatment

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

2) Orthodontist treated parent and child w/respect

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

3) Treatment carefully explained

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

4) Any questions answered promptly

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] L] [] []

5) Staff treated child and parent w/respect

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []
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6) Child liked orthodontist

strongly disagree disagree neither agree nor disagree

[] [] []

7) Orthodontist gentle

strongly disagree disagree neither agree nor disagree

[] [] []

8) Treatment area clean and sanitary

strongly disagree disagree neither agree nor disagree

[] [] []

9) Plenty of time spent during appointments

strongly disagree disagree neither agree nor disagree

[] [] []

10)Office procedures explained before treatment

strongly disagree disagree neither agree nor disagree

[] [] []

11)Care could have been better’

strongly disagree disagree neither agree nor disagree

[] [] []

agree

agree

agree

agree

agree

agree

[]

strongly agree

[]

strongly agree

[]

strongly agree

[]

strongly agree

[]

strongly agree

[]

strongly agree

[]



37 Alvarenga RN, Paiva SM, Flores-Mir C, Bernabé E, Abreu LG — Satisfaction with orthodontic treatment:

cross-cultural adaptation and validation of an instrument for the Brazilian Portuguese language

12)Kept well informed of progress

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

13)Assistants were gentle

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

Subscale 2: Psychosocial Effects of Treatment
14) Child’s self-esteem improved

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

15)Child’s has more attractive face

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

16)Child better career opportunities due to ortho

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []
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17)Child more confident

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

18)Child more outgoing

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

19)Child more popular

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

20)Child’'s academic performance better

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

Subscale 3: Overall Treatment Outcome
21) Would seek ortho treatment again

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []
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22)Child has straighter teeth after treatment

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

23)Parent satisfied with result

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

24)Child has better bite

strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

25)Treatment fees too high
strongly disagree disagree neither agree nor disagree  agree strongly agree

[] [] [] [] []

Iltems 11 and 25
“The score for these items should be reversed.
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Appendix 2: Questionnaire of Satisfaction with Orthodontic Treatment Bennetti et al., 2001
(Portuguese version)

Questionario de Satisfacao do Tratamento Ortodéntico

Vocé esta sendo convidado a responder algumas perguntas sobre o tratamento
ortodontico (tratamento com aparelho) do(a) seu(sua) filho(a). Com intuito de melhorarmos nosso
atendimento, é importante sabermos a sua avaliacdo sobre esse tratamento, o dentista
(Ortodontista) e sua equipe (funcionarios e assistentes). A sua opinido € muito importante para noés.

Vocé ira responder 25 perguntas. Cada uma das perguntas tem cinco op¢des de resposta de
acordo com o seu nivel de concordancia ou discordancia. Lembre-se: em cada uma das
perguntas, somente uma opgao de resposta deve ser marcada. Nao existe uma opc¢ao de
resposta mais certa do que a outra. Responda aquilo que vocé realmente acha. Nao iremos divulgar
0 seu nome, nem o nome do(a) seu(sua) filho(a). Manteremos o sigilo.

Muito obrigado!

Subescala 1: Procedimentos durante o tratamento
1) Fui informado(a) sobre os custos (valores) antes do tratamento.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

[] [] [] [] []

2) O(a) ortodontista me tratou com respeito. Meu(minha) filho(a) também foi tratado(a) com
respeito pelo(a) ortodontista.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

[] [] [] [] []

3) Detalhes do tratamento foram explicados com cuidado.

discordo totalmente discordo ndo concordo, nem discordo concordo concordo totalmente

[] [] [] [] []

4) Minhas duvidas foram rapidamente respondidas.

discordo totalmente concordo nao concordo, nem discordo concordo concordo totalmente

[] [] [] [] []

5) As(os) funcionarias(os) do consultério me trataram com respeito. Meu (minha) filho(a)
também foi tratado(a) com respeito pelas(os) funcionarias(os) do consultorio.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

[] [] [] [] []
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6) Meu(minha) filho(a) gostou do(a) ortodontista.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

] [] [] [l []

7) Of(a) ortodontista foi gentil.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

] [] [] [l []

8) A area de atendimento do consultério € limpa e higienizada.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

[] [] [] [] []

9) O tempo gasto durante as consultas foi satisfatério.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

[] [] [] [] []

10) A rotina e detalhes sobre o consultorio foram explicados antes do tratamento.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

] [] [] [] []

11) Os cuidados do(a) ortodontista e das(os) funcionarias(os) do consultério durante o
tratamento poderiam ter sido melhores.”

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

[] [] [] [] []

12) Fui mantido(a) bem informado(a) durante o andamento do tratamento.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

[] [] [] ] []
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13) As assistentes do(a) ortodontista foram gentis.

discordo totalmente discordo nao concordo, nem discordo

[l ] [l

Subescala 2: Efeitos psicolégicos do tratamento

14) A autoestima do(a) meu(minha) filho(a) melhorou.

discordo totalmente discordo nao concordo, nem discordo

[l ] [l

15) O rosto do meu(minha) filho(a) estd mais agradavel.

discordo totalmente discordo

[l ] [l

nao concordo, nem discordo

concordo

[]

concordo

[]

concordo

[]

concordo totalmente

[]

concordo totalmente

[

concordo totalmente

[]

16) Meu(minha) filho(a) tera melhores oportunidades de trabalho devido ao tratamento

ortodéntico.

discordo totalmente discordo nao concordo, nem discordo

[l ] [l

17) Meu(minha) filho(a) esta mais confiante e seguro(a).

discordo totalmente discordo nao concordo, nem discordo

[l ] [l

18) Meu(minha) filho(a) esta mais desinibido(a).

discordo totalmente discordo nao concordo, nem discordo

[l ] [l

19) Meu(minha) filho(a) esta mais popular entre os colegas.

discordo totalmente discordo nao concordo, nem discordo

[l ] [l

concordo

[]

concordo

[]

concordo

[]

concordo

[]

concordo totalmente

[]

concordo totalmente

[]

concordo totalmente

[

concordo totalmente

[]
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20) O desempenho do meu(minha) filho(a) na escola esta melhor.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

[] [] [] [] []

Subescala 3: Resultados do tratamento

21) Eu procuraria tratamento ortoddntico novamente para meu(minha) filho(a).

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

[] [] [] [] []

22) Meu(minha) filho(a) ficou com os dentes mais alinhados (retos) apos o tratamento.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

] [] [] [] []

23) Os pais ficaram satisfeitos com o resultado final do tratamento do(a) filho(a).

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

] [] [] [] []

24) Meu(minha) filho(a) esta com uma mordida melhor.

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

] [] [] [] []

25) Os custos (valores) do tratamento foram muito altos.”

discordo totalmente discordo nao concordo, nem discordo concordo concordo totalmente

] [] [] [] []

Perguntas 11 e 25. O escore para a resposta destas perguntas deve ser invertido



