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INTRODUCTION

T’he consideration of treatment outcomes of
orthodontic practice has been widely discussed.

ABSTRACT

Obijectives: The aim of this study was to explore the impact of self-perceived
treatment outcomes and experiences on psychological aspects, reflecting the
importance of patient-reported outcome measures (PROMs) and patient-reported
experience measures (PREMs) in orthodontic practice. Materials and Methods: A
questionnaire was constructed using the PROMs/PREMs concepts. It contained
five parts: “Demographic data”, “Self-perceived esthetics”, “Self-perceived
functional concern”, “Satisfaction of treatment procedures”, and “Psychological
aspect”. The questionnaire was piloted in five experts and 50 orthodontic patients
to ensure its quality, using content validity, test-retest reliability, and Cronbach’s
alpha. The validated version was provided to patients who had a complete fixed
appliance orthodontic treatment. These data were analyzed using descriptive
statistics, Mann-Whitney U test, and Spearman correlation. In addition, a
multiple linear regression was used to analyze whether there were any influential
factors on a psychological aspect. Statistical significance was taken at P < 0.05.
Results: A total of 271 respondents completed the questionnaire. They tended
to have positive perceptions toward the outcomes of orthodontic treatment.
There was a significant difference in self-perceived esthetics between the male
and female groups. Self-perceived esthetic and functional concerns as well as
satisfaction of treatment procedures were found to have significant correlations
with the psychological aspect. Sex and self-perceived esthetics were also found
to be significant predictors of the psychological aspect. Conclusion: PROMs/
PREMs should be considered as an important tool to assess treatment outcomes
in orthodontic practice. There appeared to be significant impact of self-perceived
esthetics on psychological aspects. Consequently, PROMs and PREMs should
be introduced in orthodontic postgraduate programs to enhance the concept of
patient-centered care in orthodontic practice.
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orthodontic treatment outcomes have been evaluated by
only dental professionals. However, perceptions toward
tooth alignment and expectations of the treatment could

Although there appear to be several concepts, its main
goal is to provide patients with a normal occlusion,
well function, and good arrangement of teeth after
treatment.'” It appears that those evaluations of
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be varied amongst orthodontic patients,” resulting that
the evaluation of self-perceived treatment outcomes in
orthodontic patients seems to be insufficient with the
traditional outcome measurement.

Patient-reported outcome measures (PROMs) and
patient-reported experience measures (PREMs) appear
to be increasingly used in orthodontic practice since
2018. PROMs can be used to evaluate the outcomes of
orthodontic treatment.™® In addition, the evaluation of
perceived pain and discomfort during dental treatment
seems to be possible with PROMs.® Health status,
primary concerns and experiences of orthodontic care,
and oral health-related quality of life (OHRQoL) could
also be measured to evaluate self-perceived treatment
outcomes through the concept of PROMs.®7 These
arguments support the use of PROMs in orthodontic
practice, as a patient-centered approach can be enhanced.

Although PROMs have been increasingly used in
orthodontic practice, there appeared to be no study
exploring relationships between self-perceived treatment
outcomes and psychological impact. Dental esthetics
seem to have impact on psychosocial aspects,® and this
issue should also be considered as a necessary component
in PROMs, as it can reflect whether or not the outcomes
of orthodontic treatment meet the expectation of patients.
This research aimed to construct a questionnaire using
the concept of PROMs and PREMs, as well as to explore
whether or not self-perceived treatment outcomes and
experiences could have impact on psychological aspects.

MATERIALS AND METHODS

This research employed a quantitative research selected
using a survey design. A paper-based questionnaire
was used as a data collection tool to gather quantitative
data of PROMs, PREMs, and OHRQoL. This research
protocol was approved by the Faculty of Dentistry
and the Faculty of Pharmacy, Mahidol University,
Institutional Review Board (MU-DT/PY-IRB),
reference number: MU-DT/PY-IRB 2018/058.0010.

As there appeared to be no research of PROMs or
PREMs conducted in Thailand, the questionnaire in
this study was constructed based on literature review
and group discussion. Items for the questionnaire were
developed from previous studies;”'% however, some of
them were adapted to suit the research objectives. All
items were first constructed in English. They were then
translated into Thai by the researchersin order to suit the
respondents with the validity process of translation.!'!
The process required the Thai version to be blindly
translated back into English. The two English versions
were then compared, and any content mismatch was
revised to ensure the validity of translation.

The questionnaire consisted of five parts, which were

“Demographic data”, “Self-perceived esthetics”,
“Self-perceived functional concern”, “Satisfaction
of treatment procedures”, and “Psychological

aspect”. The questionnaire contained both positive
and negative items to minimize a response bias.
Dichotomous questions and checklists were used for
the “demographic data” part, while 5-point Likert
scales were selected for the other parts, in which “1”
refers to “Strongly disagree”; “2” refers to “Disagree”;
“3” refers to “Neither agree nor disagree”; “4” refers to
“Agree”; and “5” refers to “Strongly agree”. A choice
of Likert scale was selected, as it could measure
opinions and attitudes of respondents. In addition,
comparing with a Visual Analog Scale, Likert scale was
easy to understand, requiring less total training time
for teaching respondents.

The questionnaire was piloted in five experts and
50 orthodontic patients to confirm its validity and
reliability, as well as to assure that all questions
were clear and understandable. Content validity
was conducted at both item-level and scaled-level,
where the items were revised or excluded until their
index become 1.0 at both levels. In addition, test-
retest reliability was employed to evaluate whether
the questionnaire was reliable or not; the items
with a correlation coefficient were deleted from the
questionnaire. Cronbach’s alpha was also calculated
to measure internal consistency, and the value was
greater than 0.70 for each construct.

Patients who had a complete fixed appliance orthodontic
treatment from the Orthodontic Clinic, Faculty of
Dentistry, Mahidol University were eligible for this
research if they were 15 years old or above. However,
they were excluded if they received an orthognathic
surgery, or a further retreatment was required. To
achieve the confidence level at 95% and margin of error
at 5%, a total of 271 patients were recruited for the
survey using a convenient sampling. The questionnaire
was distributed between 1st October 2018 and 31st
March 2019.

Descriptive statistics were used to display an overview
of research data. As the data were not normally
distributed according to the Kolmogorov-Smirnov
test, a Mann-Whitney U test was used to compare
means between two groups. In addition, a Spearman
correlation was conducted to explore relationships
amongst the variables, and a multiple linear regression
was used to analyze whether or not the independent
variables (“Demographic data”, “Self-perceived
esthetics”, “Self-perceived functional concern”, and
“Satisfaction of treatment procedures”) had influence
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on the dependent variable (“Psychological aspect”).
Statistical significance was taken at P < 0.05.

RESULTS

The questionnaires were completed by 271 respondents,
which were 200 (73.8%) females and 71 (26.2%) males.
Nearly 90% of the respondents were over 18-years old.

The respondents seemed to have quite positive
perceptions toward the esthetic aspect after the
orthodontic treatment (4.3 from 5). The most positive
perception was the better alignment of their anterior
teeth (4.6 from 5). However, their perceptions were
reported less positive when they compared their teeth
with their friends (3.7 from 5). These data are presented
in Table 1.

Table 2 demonstrates that a function aspect was
perceived less positively when compared with the
esthetic concern, with the overall score was 3.8 from
5. Oral hygiene was perceived as the most positive

Table 1: Self-perceptions of an esthetic aspect
Esthetic aspect Mean SD
Do you think the alignment of your anterior 4.6 0.64
teeth looks better than before treatment?

Do you think your teeth are straightened 4.5 0.68
after treatment?

How satisfied are you with the general 4.5 0.68
appearance of your teeth after treatment?

Do you think the alignment of your back 4.4 0.78
teeth looks better than before treatment?

Are you satisfied with the appearance of 43 0.73
your smile after treatment?

Do you think your facial appearance has 4.0 0.83
been improved after treatment?

Do you think your teeth looks better than 3.7 0.84
other friends of your age?

Overall 4.3 0.54

Table 2: Self-perceptions of a function aspect

Function aspect Mean SD
Can you brush your teeth more easily after 4.2 0.90
treatment?

Are you free from swollen gums after 4.0 1.04
treatment?

Can you chew better with your back teeth 3.9 0.87
than before treatment?

Do you feel comfortable to have any foods 3.9 1.08
after treatment?

Can you bite better with your front teeth 3.7 0.98
than before treatment?

Have you pronounced any words better 3.7 0.91
after treatment?

Do you feel food impaction after treatment? 34 1.22
Opverall 3.8 0.61

outcome, as the respondents reported they could
brush your teeth easily after treatment (4.2 from 5).
They also felt that, after treatment they felt more
comfortable during a meal (3.9 from 5), and they
could pronounce any words better after treatment
(3.7 from 5).

In terms of satisfaction during treatment procedure
[Table 3], the respondents perceived this aspect as very
positive (4.6 from 5). They felt that their dentists were
polite (4.7 from 5) and kept informing their treatment
progress (4.5 from 5). Also, the treatment area was
perceived very clean (4.6 from 5).

The psychological aspect appeared to be improved after
orthodontic treatment, as reported by respondents (4.1
from 5), as shown in Table 4. They tended to feel less
embarrassed after treatment due to problems with their
teeth (4.4 from 5). On the contrary, they reported they
felt proud (4.3 from 5) and had improved self-esteem
(4.2 from 5) after the treatment.

The findings showed significant difference in the esthetic
aspect between the female and male groups, and the
score of the latter one was significantly higher (P < 0.05).
However, no significant differences were found between
both sexes in the function and psychological aspects as

Table 3: Patient’s satisfaction towards a treatment

procedure
Satisfaction during treatment procedure Mean SD
Do you think your dentist were polite 4.7 0.58
and gentle?
Do you think your treatment plan was 4.6 0.63
well explained by the dentist?
Do you think the treatment area was 4.6 0.65
clean and sanitary?
During the treatment, did your dentist 4.5 0.70
have time to deal with your concerns?
Did a dentist keep well informed of a 4.5 0.72
progress of treatment?
Overall 4.6 0.55

Table 4: Patient’s perceptions toward psychological aspects

Psychological aspect Mean SD
Have you been embarrassed after treatment 4.4 0.95
because of problems with your teeth?

Are you proud of your teeth after treatment? 4.3 0.75
Have improved self-esteem after treatment as 4.2 0.80
a result of straighter teeth?

Do you like to show your teeth when you 4.2 0.84
smile after treatment?

Have a more attractive profile after treatment? 3.8 0.87
After treatment, do you more often do some 3.6 0.94
activities outside home?

Overall 4.1 0.61
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well as satisfaction toward treatment procedure. These
data are presented in Table 5.

According to Table 6, the findings demonstrated
the positive and significant correlation between the
psychological aspect and self-perceived esthetics
(r = 0.533, P < 0.01). The psychological aspect
also significantly correlated with the functional
consideration (r = 0.404, P < 0.01) and satisfactions
toward a treatment procedure (r = 0.376, P < 0.01),
although they were weaker than the correlation with
the esthetic concern.

The regression analysis demonstrated that the
psychological aspect could be significantly affected
by sex (f = —0.240, P < 0.01) and self-perceived
esthetics (B = —0.572, P < 0.001). However, the other
factors were not found to be significant predictors of
the psychological aspect [Table 7]. When considering
overall fit of the model, the R? value for the regression
model was 0.397, which indicated that sex and esthetic
aspect accounted for 40% of the psychological aspect.
In terms of collinearity, variance inflation factor and

Table 5: A comparison of overall mean scores when
considering sexes

Variables Male Female Z-value
Mean Mean
(SD) (SD)
Self-perceived esthetics 4.4(0.61) 4.3(0.51) —2.045%
Self-perceived 3.9(0.63) 3.8(0.60) —1.256
functional concern
Satisfactions during 4.6 (0.65) 4.6(0.51) —0.467
treatment procedure
Psychological aspect 4.0(0.69) 4.1(0.57) —1.597

Note: *Significant at P < 0.05.

Table 6: Correlations between psychological aspects and
influencing factors

Variables Correlation
coefficients
Self-perceived esthetics 0.533%*
Satisfactions during treatment procedure 0.404**
Self-perceived functional concern 0.376**

Note: **Significant at P < 0.01.

Table 7: Multiple regression analysis of psychological
aspect and its influential factors

Variables Regression coefficients
Sex —0.240%*
Self-perceived esthetics 0.572%**
Self-perceived functional concern 0.079
Satisfactions during treatment 0.087

procedure
Note: *Significant at P < 0.05, ***Significant at P < 0.001.

tolerance statistics of all variables in this model were
less than 10 and more than 0.2, respectively, meaning
that the influencing factors were not strongly correlated.

DiscussioN

Most of the respondents in this study were female; this
trend was also found in other studies, which found that
a number of female orthodontic patients were higher
than that of males.'">!3 This could be explained by an
argument that females tended to being concerned with
their dental and facial appearances more than males.'>!4
Therefore, orthodontic treatment was perceived
more important in females, compared to males. This
argument was concurrent to another finding of this
study, and the score of perceptions toward the esthetic
aspect was lower in the female group. This could imply
that females might have expectation on this aspect
higher than males.

The respondents in this study perceived positively toward
functional improvement after orthodontic treatment.
Orthodontic patients tend to be highly satisfied with
dental functions particularly with eating and chewing as
well as oral comfort, which were significantly correlated
with the total satisfaction score.'”? However, this study
found that the score of this topic seemed lower than
other aspects. Not all of the respondents reported
that they were satisfied with a food impaction problem
after orthodontic treatment. It could be suggested that
this issue was hardly detected by orthodontists, and
therefore a question regarding food impaction may be
required before orthodontic treatment completion.

Our respondents tended to perceive their psychosocial
concerns improved than before treatment. This similar
trend was also found in previous research, where there
were significant improvements in psychological well-
beings of patients after orthodontic treatment.!'!”
Likewise, orthognathic patients experienced a reduction
in bullying and had self-confidence improvement.!'*
This could be a result from the improvement of self-
perceived appearance after a complete orthodontic
treatment, as they were significantly correlated.

Self-perceived aesthetics and sexes were significant
predictors of psychological improvement. Facial
appearance seems to have impact on OHRQoL.!'™
However, a functional concern appeared to be no
significant impact on psychological aspects. Patients
tended to seek for orthodontic treatment with
expectations to improve their aesthetics and social
acceptance, rather than oral function improvement.['>-2]
In addition, as males tended to perceive their
appearances more positively when compared with
females, sex was another factor to significantly affect
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psychological improvement. These arguments support
the use of PROMs in measurement of orthodontic
treatment outcomes, as they seemed to have impact on
psychological aspects.

The concept of PROMs appears to be necessary for
orthodontic practice, especially in the comprehensive
assessment of treatment outcomes. However,
psychological aspects have not been widely studied in
orthodontic practice.?!! This research support the use
of PROMs/PREMs as a tool for assessing orthodontic
outcomes, as self-perceived esthetic and functional
improvement as well as satisfactions of treatment
procedures appear to have impact on psychological
perspectives, which cannot be measured by professional
judgement or clinical assessment. They have been
perceived as a promising tool in dentistry including
orthodontics.*?231  Consequently, PROMSs/PREMs
should be emphasized in postgraduate orthodontic
programs. This should be set as a learning outcome
requiring orthodontists to comprehensively evaluate
the treatment outcomes, enabling the convergence of
orthodontic practice and patient-centered care in the
future.

There could be a limitation in the application of results
retrieved from this single-site study to other settings. The
findings of this research could be generalized to a group
of patients who have received orthodontic treatment at
the Orthodontic Clinic, Faculty of Dentistry, Mahidol
University, presuming a 95% confidence level. However,
when considering whether or not the results of this
study is transferable to another setting, although the
data could be selectively applied to another population
with a similar context, research in other sites should
be required to ensure the transferability. In addition,
further research may emphasize how PROMs/
PREMs can be implemented as an assessment tool in
postgraduate orthodontic programs.

CONCLUSION

PROMSs/PREMs should be considered for orthodontic
practice to enhance the concept of patient-centered
care. The questionnaire constructed in this research can
be used to evaluate treatment outcomes by exploring
how patients perceived their dental appearance and
functional concerns, as well as their satisfaction of
treatment procedures. Self-perceived esthetics can
be considered as very important, as they tended to
have impact on psychological aspects. However, both
PROMs and PREMs have not been widely used in
orthodontic practice. Consequently, they should be
considered as a promising tool for evaluating treatment
outcomes in postgraduate orthodontic programs.
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