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Factors associated with long-term patient satisfaction

Nair Galvão Maiaa; David Normandob; Francisco Ajalmar Maiac; Maria Ângela Fernandes Ferreirad;
Maria do Socorro Costa Feitosa Alvese

ABSTRACT
Objective: To identify factors associated with patient satisfaction at least 5 years after orthodontic
treatment.
Materials and Methods: A total of 209 orthodontic patients were included in the study. All subjects
were treated with upper and lower fixed orthodontic appliances. Dental casts (n 5 627) were
examined using the Peer Assessment Rating (PAR) Index pretreatment (T1), at the end of
treatment (T2) and at a long-term follow-up (mean, 8.5 years; T3). At T3, a Dental Impact on Daily
Living questionnaire was used to assess the long-term effects of orthodontic treatment on daily
living and satisfaction with the dentition. Multiple regression analyses were used to quantify
associations between patient satisfaction and changes produced by the orthodontic treatment
(PAR T2-T1), posttreatment stability (PAR T3), age at the start of treatment (T1), treatment
duration (T2-T1), gender, and extraction.
Results: Orthodontic treatment produced a significant improvement of 94.2% in the PAR Index
(T2-T1), but this change was not associated with the level of satisfaction when the patient was
questioned at least 5 years after treatment. Regression analysis showed that satisfaction was
significantly associated only with the long-term posttreatment PAR index (r 2 5 0.125, P , .0001).
No significant association was observed with the severity of malocclusion at the beginning (PAR-
T1) or end of the orthodontic treatment (PAR-T2), age at T1, the amount of time taken during
orthodontic treatment, gender, or extraction.
Conclusions: Over the long term, patient satisfaction is slightly associated with the stability of the
orthodontic treatment regardless of the initial occlusal condition or the final result of the orthodontic
treatment. (Angle Orthod. 2010;80:1155–1158.)
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INTRODUCTION

The final goal of orthodontic treatment is to obtain
normal or ideal occlusion. Follow-up studies of treated
cases have shown that although ‘‘ideal’’ occlusion and
dental alignment have been achieved, there is a
tendency for posttreatment relapse toward the original
malocclusion.1–5 The quality and stability of orthodontic
treatment outcomes have traditionally been assessed
by established metrics or categorical scales. As health
services exist primarily to benefit the patient, an
important variable for measuring outcome should be
overall patient satisfaction with the care provided.
Patient satisfaction with orthodontic treatment is poorly
covered in the literature.

Satisfaction with dental appearance has been corre-
lated with age and sex in individuals who have not
received orthodontic treatment. It has been reported
that satisfaction with dentofacial appearance decreas-
es with age.6,7 Therefore, adults are expected to be less
satisfied with their dentofacial appearance than are
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adolescents. Females are more dissatisfied with the
appearance of their dentition than are males.8–10

Investigations of patient satisfaction after orthodon-
tic treatment have shown a wide range of satisfaction
levels, ranging from 34%11 to 74–75%.12,13 Birkeland et
al.14 recorded a high degree of satisfaction (95.4%)
with orthodontic treatment results among children. In
addition to the countless variables that could interfere
with patient satisfaction, the use of different question-
naires to assess satisfaction after orthodontic treat-
ment makes comparison difficult.11 The level of
satisfaction of orthodontic patients has been examined
just after the end of treatment. Some factors have
been reported as predictors of patient satisfaction at
this time. Personality traits were found to be correlated
with patients’ satisfaction with their dentition after
orthodontic treatment. In orthodontically treated pa-
tients, higher neuroticism scores were associated with
lower levels of satisfaction with the dentition.11 Patients
treated with nonextraction showed more dissatisfac-
tion with their dentition, while age, sex, and pretreat-
ment orthodontic treatment need had no relationship to
patient satisfaction.11

A systematic review15 regarding the long-term
stability of orthodontic treatment and patient satisfac-
tion concluded that only a few studies have been
conducted on long-term patient satisfaction; further-
more, most of these studies showed little scientific
evidence, and no conclusions could be drawn. This
review concluded that there is a great need for studies
in this area.

MATERIALS AND METHODS

The sample (n 5 209) was selected from a total of
4102 Angle Class I or II patients treated in a private
clinic with more than 5 years of postorthodontic
treatment. Posttreatment time ranged from 5 years to
25 years, with a mean of 8.5 years (standard deviation
[SD] 5 3.4 years). Subjects with facial anomalies and
mental disorders, Class III patients, and those submit-
ted to orthognathic surgery were excluded. The
research protocol was submitted to the research ethics
committee of the Federal University of Rio Grande do
Norte and was approved under No. 110/2005.

Sample size was calculated from a pilot study
involving the first 20 consecutive cases. The minimum
regression coefficient (r 2) was found to be 0.2, having
a SD of 2 and an a level of 5% in a two-tailed model
with a power of 80%. The estimated sample size was
194 individuals. Initially, 400 patients who still lived in
town and who met the inclusion criteria were randomly
called by phone. The response rate and attendance at
the clinic was 62% (n 5 248). Thirty-nine patients
refused to make new orthodontic records.

A total of 88 Class I and 121 Class II malocclusions
were examined (n 5 209); these numbers included 70
males and 139 females. All of these patients were
treated with straight-wire full appliances. Thirty pa-
tients (14.4%) had undergone tooth extractions for
orthodontic reasons. Class II molar relationships were
corrected through headgear or functional appliances,
according to the mandibular deficiency. The mean
ages were 14.3 years (range, 8.6–42.9 years) at
pretreatment (T1), 16.2 years (range, 10.8–44.1 years)
at the end of treatment (T2), and 24.9 years (range,
17.9–59.2 years) at long-term follow-up (T3).

The Dental Impact on Daily Living (DIDL) Index was
used to assess the degree of satisfaction. The DIDL
questionnaire comprises five major categories and
tackles five major dimensions of dental satisfaction,
namely appearance, pain, oral comfort, general
performance, and chewing and eating. The DIDL scale
measures the effect and the proportional importance of
each dimension to the patient. The scale yields a score
ranging from 0 to 10 to show the relative importance of
each dimension to the patient. The DIDL questionnaire
is a reliable, valid, and comprehensive test for
measuring patient satisfaction and the effects of dental
disease on patient daily life.16 Orthodontic problems
can affect many aspects of dental esthetics and
function, and these aspects are well covered by the
DIDL Index.11 The DIDL was collected using a
questionnaire at T3 (at least 5 years posttreatment).

To determine occlusal changes during and after
orthodontic treatment, the Peer Assessment Rating
(PAR) Index17 was used. This index was developed to
provide a single score for all of the occlusal changes.
Morphologic occlusion examinations were performed
on the dental casts (n 5 627) of 209 subjects at three
periods in time: T1, T2, and T3 (mean 8.5 years).

Multiple regression analysis (at P , .05) was used to
assess the association between the primary variable,
satisfaction, and the following independent variables:
PAR Index at T1, T2, and T3; age at the start of
treatment (T1); gender; orthodontic extraction; and
duration of treatment (T2 2 T1).

The dental cast examination to collect PAR Index
data was performed by one previously calibrated
orthodontist. Intraexaminer reliability was assessed
using the Intraclass Correlation Coefficient at P , .05.

RESULTS

The intraclass coefficient for the intraexaminer was
0.91. This result indicates an excellent reproducibility
of the method. By considering the initial PAR Index at
T1 to be 100% (median 5 17), the changes produced
after orthodontic treatment led to a mean improvement
of 94.2% in this index (T2). Detailed information about
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the PAR findings can be obtained in a previous
article.5

Patient satisfaction regarding dental occlusion at
least 5 years posttreatment (T3) was examined by the
DIDL Index with regard to the five major dimensions of
dental satisfaction, namely appearance, pain, oral
comfort, general performance, and chewing and
eating. This revealed that 162 subjects (77.5%)
reported being satisfied with their dentition, while 46
individuals (22%) were relatively satisfied. Only one
individual (0.5%) reported being unsatisfied with his
occlusion. The value of the level of satisfaction
reported by this individual was 21.05, while the PAR
Index at T1 was 17, and at T2 the level of satisfaction
was reduced to 12. Nine years after treatment (T3) the
PAR Index remained at 12.

With regard to predictive variables, only the PAR
Index at T3 showed a significant relationship with
patient satisfaction (P , .001). Figure 1 shows that the
higher the PAR Index at T3, the lower the patient’s
satisfaction. However, the PAR Index at T3 only
explained 12.5% of the variation in the DIDL Index
(r 2 5 0.125). The other variables, such as PAR at T1
(P 5 .91), PAR at T2 (P 5 .18), age at beginning of
treatment (P 5 .86), duration of treatment (P 5 .41),
extraction (P 5 .58), and gender (P 5 .56), showed no
significant association with the dependent variable
satisfaction (Table 1).

DISCUSSION

This study showed that patients reported a high
degree of satisfaction with their dentition in a long-term
follow-up after orthodontic treatment. Around 77% of
the patients reported being satisfied with their dentition
when they were questioned at least 5 years after the

end of treatment. Orthodontically treated patients
demonstrated high levels of satisfaction with their
teeth in general. This might be due to the fact that
orthodontic treatment can affect dental performance
positively, which can lead to higher levels of satisfac-
tion. The changes produced after orthodontic treat-
ment in this sample led to a mean improvement of
94.2% (PAR T2 2 T1). Compared to previous
studies,18,19 this finding can be considered a high
standard of excellence in orthodontic finishing. There
is a possibility that although some degree of dissatis-
faction may be reported years after orthodontic
treatment this level may be considerably more than it
was at the beginning of treatment and less than at the
end of the treatment. This cannot be determined from
the collected data, and a longitudinal evaluation of
patient satisfaction should be performed.

Although the use of different questionnaires to
assess satisfaction makes comparisons difficult, in-
vestigations of patient satisfaction after orthodontic
treatment have shown a wide range of satisfaction
levels, ranging from 34%11 to 95%.14 We used the
same satisfaction questionnaire employed by Al-Omiri
and Alhaija.11 These authors reported 34% satisfied
and 62% relatively satisfied patients just after ortho-
dontic treatment, while the percentage of dissatisfied
patients was 4%. Given the differences in the timing
during which the questionnaires were applied (imme-
diately after treatment and long term) comparisons
with previous results are difficult, because countless
factors can be associated with these differences.

Predictive factors related to patient satisfaction are
controversial in the literature. A small number of
studies have examined this issue. Untreated patients
have reported that satisfaction with dentofacial ap-
pearance decreases with age,6,7 and females are more
dissatisfied with the appearance of their dentition than
are males.8–10 Our results showed that gender, age,
and duration of treatment were not related to patient
satisfaction. The lack of a relationship between gender
and patient satisfaction seems to be a common

Figure 1. T3 PAR Index correlation with DIDL Index.

Table 1. Multiple Regression Analysis: Dependent Variable,

Satisfaction—Dental Impact on Daily Living (DIDL) Index, F 5

5.267 (P 5 .0001)a

Independent Variable b Coefficient t-Value P-Value

PAR T1 20.001 20.107 .915 (ns)

PAR T2 20.092 21.342 .182 (ns)

PAR T3 20.209 24.556 ,.001***

Gender 0.162 0.579 .563 (ns)

Extraction 20.205 20.560 .576 (ns)

Age at T1 0.005 0.229 .819 (ns)

Time of treatment 0.007 0.749 .455 (ns)

a PAR indicates Peer Assessment Rating; T1, pretreatment; T2,

end of treatment; T3, long-term follow-up; and NS 5 no significance,

*** P , .001.
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outcome for patients who have received orthodontic
treatment.11,12 Al-Omiri and Alhaija11 found that satis-
faction with the dentition after orthodontic treatment
showed no relationship to age.

No association was observed between patient
satisfaction and extraction for orthodontic reason in
the present study. A previous study11 reported that
patients treated with nonextraction showed more
dissatisfaction with their dentition when the patient
was examined immediately after orthodontic treat-
ment. It is possible that the diagnostic criteria for tooth
extraction and its impact on dentofacial morphology
are more relevant than the procedure itself.

Among the predictive factors investigated in this
study, the only one able to produce any prediction of
long-term patient satisfaction was the PAR Index at T3
(Figure 1). However, this variable explains only 12.5%
of variations in the DIDL Index. Thus, patient satisfac-
tion is not related to the improvement produced by the
orthodontic treatment (PAR T1 and T2) when the
patient is asked some years after the orthodontic
treatment. A previous investigation14 showed that
orthodontic treatment outcome (PAR T2) is related to
20% of the variability of children’s opinion of psycho-
social benefits. The results of this study show that a
few years after orthodontic treatment this feeling of
benefit appears to be lost. Thus, for patients, the
current status of the dentition is more relevant than the
benefits obtained just after orthodontic treatment.

A previous investigation5 examining this sample
showed that the use of a lower fixed retainer was
one important factor related to treatment stability (PAR
T3) as well as the time of use of the Hawley upper
retainer. Therefore, the use of orthodontic retention
can contribute to a higher level of satisfaction in
patients who have undergone orthodontic treatment.
Since patient satisfaction were slightly associated with
orthodontic variables and higher neuroticism scores
were associated with lower levels of satisfaction with
the dentition,11 further investigations are necessary in
order to meet a wider range of factors able to predict
patient satisfaction.

CONCLUSIONS

N From a long-term perspective, patient satisfaction
is slightly associated with stability of the orthodon-
tic treatment, regardless of the initial occlusal
condition or the final result of the orthodontic
treatment.

N Neither gender, age, extraction for orthodontic
reasons, nor the amount of treatment time has a
significant relationship with long-term patient satis-
faction.
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