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Satisfaction with orthodontic treatment outcome

Ingalill Feldmanna

ABSTRACT
Objectives: To examine factors associated with treatment outcome satisfaction in a group of
adolescent patients.
Materials and Methods: One hundred and twenty patients (60 girls and 60 boys; mean age,
14.3 years; standard deviation [SD], 1.73 years) were consecutively recruited. The inclusion criteria
for all patients were as follows: adolescents with a permanent dentition in need of orthodontic
treatment and a treatment plan involving extractions (two or four premolars) followed by fixed
appliances in both jaws. Questionnaire 1, concerning treatment motivation and expectations, was
assessed prior to treatment start. Questionnaire 2 was assessed after active treatment and
included questions about satisfaction with treatment outcome, quality of care and attention, and
perceived pain and discomfort during active treatment.
Results: One hundred and ten patients completed the trial (54 boys and 56 girls; mean age,
16.9 years; SD, 1.78 years). Median values for satisfaction with treatment outcome were generally
high. There was a clear correlation (P # .001) between satisfaction with treatment outcome and
patients’ perception of how well they had been informed and cared for during treatment. Pain and
discomfort during treatment also strongly affected treatment satisfaction. Sex, treatment time, and
Peer Assessment Rating index pre- and posttreatment as well as expectations for future treatment
showed no correlation with treatment satisfaction.
Conclusions: Care and attention was the variable showing the highest correlation with satisfaction
with treatment outcome. Patients’ perceptions of pain and discomfort during treatment had an
overall negative correlation with treatment satisfaction. Satisfaction with treatment outcome is a
complex issue and requires further exploration in future research. (Angle Orthod. 2014;84:581–
587.)
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INTRODUCTION

The number of adolescents receiving orthodontic
treatment worldwide has increased considerably, and
as a consequence, different techniques and morpho-
logical treatment results have frequently been studied.
Nonetheless, exceptionally few research projects have
looked at patient satisfaction with treatment outcome
and the factors contributing to satisfaction. Levels of
patient satisfaction in previous studies range between

34%1 and 95%,2 and one likely reason for this wide
range is the difficulty associated with finding relevant
tools that reflect patient satisfaction and health
benefits. The fact that different questionnaires and
methods of statistical analysis have been used makes
cross-study comparisons complicated.

We know that girls are more concerned about their
malocclusions than are boys and that they more often
ask for treatment,3,4 but thus far no correlations have
been found between sex and satisfaction with treat-
ment outcome. Correlations between treatment satis-
faction and other background factors such as age,
pretreatment need, severity of malocclusion, and
objective treatment outcome have also not been
found.1,5 Previous studies,6 however, have revealed
correlations between personality traits and treatment
satisfaction, such that higher neuroticism scores were
associated with lower levels of satisfaction. According
to several previous articles,7–9 quality of care and
attention (ie, to treat patients with respect and include
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them in treatment discussions) positively affects
satisfaction with treatment.

A systematic review10 regarding the long-time
stability of orthodontic treatment and patient satisfac-
tion concluded that this question had only been
sparsely covered in the literature and that most of
the articles were lacking in scientific evidence. No
conclusions could therefore be made about long-term
treatment outcome satisfaction.

The aim of the present study was to identify patient
and treatment factors associated with patient satisfac-
tion in a group of adolescent patients. Specifically,
background factors (such as age, sex, treatment time,
objective treatment outcome, etc), motivation and
expectations prior to treatment, experiences of pain
and discomfort during treatment, and quality of care
and attention were of interest. It was hypothesized that
there will be significant correlations among treatment
outcome satisfaction and treatment time, quality of
treatment, and low levels of pain and discomfort.

MATERIALS AND METHODS

One hundred and twenty patients (60 girls and 60
boys; mean age, 14.3 years; standard deviation [SD],
1.73 years) were consecutively recruited from the
Orthodontic Clinic at the Public Dental Service,
Gävleborg County Council, Gävle, Sweden. The
inclusion criteria for all patients were as follows:
adolescents with a permanent dentition in need of
orthodontic treatment and a treatment plan involving
premolar extractions (two or four bicuspids) followed
by fixed appliances in both jaws and additional
anchorage on the maxillary molars. Patients with
experiences from other dental care systems or
patients with previous orthodontic treatment were
excluded, as it was important to avoid bias resulting
from earlier dental care. The ethics committee of
Uppsala University (Uppsala, Sweden), which follows
the guidelines of the Declaration of Helsinki, approved
the informed consent form and the study protocol.

All patients were treated using a standard straight-wire
technique11 with a 0.022-inch slot size designed for
continuous light forces (Victory Series, 3M Unitek,
Monrovia, Calif). The recommended arch-wire sequence
was as follows: 0.016-inch heat-activated nickel-titanium
(HANT), 0.018-inch stainless steel (SS), 0.019- 3 0.025-
inch HANT, and, finally, 0.019- 3 0.025-inch SS.
Leveling/aligning was achieved with lace-back ligatures,
and space closure was carried out using active tie-backs.

In order to avoid treatment bias, a strict study
protocol was followed for all patients with an inter-
appointment time of 6 weeks. However, since anchor-
age capacity was the primary outcome measure in a
previously published randomized controlled trial

(RCT),12 additional anchorage on the maxillary molars
was not the same for all patients. The anchorage systems
in question were skeletal anchorage (placed in the anterior
part of the palate), headgear, and a transpalatal bar.

During the study, all patients received a recommen-
dation to use nonprescription analgesics at their own
discretion. Two experienced orthodontists performed
the treatments on all patients. One orthodontist, not
involved in the study and blind to patient and treatment
stage, assessed all study casts using the Peer
Assessment Rating (PAR) index.13

Outcome Measures

The main outcome measures to be assessed in the
present study were as follows:

N Correlation between background factors (such as
age, sex, treatment time, overjet, crowding, and
treatment outcome) and treatment satisfaction;

N Correlation between pretreatment motivation and
expectations and treatment satisfaction;

N Correlation between perceived pain and discomfort
during treatment and treatment satisfaction; and

N Correlation between quality of care and attention and
treatment satisfaction.

Questionnaires

Self-report items from questionnaires previously
found to be reliable and valid were used.14 Questionnaire
1 was administrated prior to treatment start and included
11 questions concerning treatment motivation and
expectations. All questions were graded on a Visual
Analog Scale (VAS) with the end phrases ‘‘not at all’’ and
‘‘very much.’’ The questions, including median values
and interquartile range, are presented in Table 1.

Questionnaire 2 was administrated after active
treatment at the first rescheduled visit in the retention
phase (after 6 weeks) and included three questions
concerning satisfaction with treatment outcome graded
on a VAS with the end phrases ‘‘not at all’’ and ‘‘very
much,’’ three questions about general quality of care
and attention with the end phrases ‘‘not at all’’ and
‘‘very much,’’ and eight questions about perceived pain
and discomfort during active treatment with the end
phrases ‘‘not at all’’ and ‘‘worst imaginable.’’ The
questions, including median values and interquartile
range, are presented in Table 2.

Statistical Analysis

Means and SDs were calculated for age, treatment
time, and PAR index scores. Median and interquartile
range were calculated for variables assessed on a VAS
(ordinal data). Differences in treatment satisfaction
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between boys and girls, between patients with different
anchorage systems, and between patients with different
treating orthodontists were tested using the nonpara-
metric Kruskal-Wallis and Mann-Whitney tests. For
assessments of the correlation between patient satis-
faction and all other variables, the Spearman rank
correlation was utilized. The level of statistical signifi-
cance was set at P , .05. Twenty randomly selected
study casts were assessed twice for PAR index scores.
No significant mean differences between the two series
were found using paired t-tests.

RESULTS

One hundred and ten patients completed the trial, 54
boys and 56 girls (mean age, 16.9 years; SD,
1.78 years). Six patients never started orthodontic
treatment, one patient dropped out of the trial after

leveling/aligning due to poor oral hygiene, and three
patients did not complete Questionnaire 2. The
response rate for each item varied between 90% and
100%. Treatment time was, on average, 25.3 months
(SD, 5.73 months), and PAR index scores improved by
88% during treatment. The mean pretreatment PAR
index score was 38, compared to a score of 5
posttreatment.

Type of Anchorage

All patients followed the same study protocol but had
different anchorage (skeletal anchorage, headgear, or
transpalatal bar) on the maxillary molars. There were
no significant differences between type of anchorage
and overall satisfaction with orthodontic treatment (P 5

.951), satisfaction with changes made (P 5 .756), and
satisfaction with the appearance of the teeth (P 5

Table 1. Questionnaire Concerning Treatment Motivation and Expectations Assessed on a Visual Analog Scale (VAS) Prior to Treatment Start

Median Interquartile Range

Treatment motivation

1. Do your teeth bother you? 31 9–70

2. If it were possible, how much would you like to change the

appearance of your teeth? 94 78–100

3. Do you think your teeth need straightening? 88 73–88

4. How motivated are you to have orthodontic treatment with braces? 83 65.5–97.5

5. Do you think orthodontic treatment will be good for your teeth? 93 83.5–99

6. Have you been properly informed about the orthodontic treatment? 97.5 92.5–100

7. Is it your own decision to undergo orthodontic treatment? 96 76.5–100

Treatment expectation

8. Do you think it is going to be difficult to wear braces? 40.5 22–54

9. Are you worried about having orthodontic treatment? 20.5 5–50

10. Are you worried about how you are going to look with braces on? 38.5 5–68

11. Have you ever been teased about the appearance of your teeth? 1 0–4.3

Table 2. Questionnaire Concerning Satisfaction with Treatment Outcome, Quality of Care and Attention, and Perceived Pain and Discomfort

During Treatment

Median Interquartile Range

Treatment outcome satisfaction

1. Considering everything, are you satisfied with your orthodontic treatment? 96 81.5–100

2. Are you satisfied with the changes made? 99 93–100

3. Are you satisfied with the appearance of your teeth after treatment? 99 91–100

Quality of care and attention

4. Have you been properly informed during treatment? 97 82.5–100

5. Have you been properly cared for at your scheduled revisits? 99 93–100

6. Have you been properly cared for at your acute appointments? 98 84.5–100

Perceived pain and discomfort

7. Did you experience pain and discomfort during surgery when the anchoring device

was placed? 39 15–66.5

8. Did you experience pain and discomfort when you extracted teeth? 44 15–63

9. Did you experience pain and discomfort when braces were bonded on your teeth? 18 3–49

10. Did you experience pain and discomfort the first week with braces? 47 20.3–73

11. Did you experience pain and discomfort the week after regular revisits? 22.5 6.3–49

12. Did you experience pain and discomfort from your anchorage device? 10 2–47

13. Did you experience pain and discomfort when the braces were removed? 4 0–16.5

14. Do you now experience pain and discomfort from your stabilization appliance? 36.5 9.3–64.8
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.383). In this respect, the patients could therefore be
considered to form one homogeneous group.

Background Factors

Age, sex, treatment time, pre- and posttreatment
PAR index scores, overjet, and crowding pretreatment
were generally not correlated with treatment outcome
satisfaction. However, there was a small, statistically
significant correlation between satisfaction with chang-
es made and young age (P 5 .034) and satisfaction
with changes made and PAR index improvement
during treatment (P 5 .044) (Table 3). There was also

no difference in satisfaction between patients with
different treating orthodontists.

Treatment Motivation and Expectations

There was a tendency toward significant correlations
between treatment motivation and overall satisfaction
with treatment (Table 4), although correlations be-
tween treatment motivation and satisfaction with
changes made and satisfaction with one’s appearance
posttreatment were more fragmented. No correlation
was found between the patient’s own decision to start
treatment and satisfaction with treatment outcome.

Table 3. Correlations Between Treatment Outcome Satisfaction and Background Factorsa

Treatment Outcome Satisfaction

Considering Everything, Are You

Satisfied with Your Orthodontic

Treatment?

Are You Satisfied with the

Changes Made During

Treatment?

Are You Satisfied with the

Appearance of Your Teeth

After Treatment?

r P-Value r P-Value r P-Value

Sex .212 (NS) .349 (NS) .681 (NS)

Age 20.164 .086 (NS) 20.202 .034* 20.135 .160 (NS)

Crowding before treatment 0.024 .816 (NS) 0.089 .379 (NS) 0.036 .724 (NS)

Overjet before treatment 20.058 .552 (NS) 0.030 .760 (NS) 20.067 .492 (NS)

Treatment time 20.114 .236 (NS) 20.165 .085 (NS) 20.076 .432 (NS)

PAR index pretreatment 0.108 .260 (NS) 20.008 .933 (NS) 0.019 .847 (NS)

PAR index posttreatment 20.118 .220 (NS) 20.186 .051 (NS) 20.111 .246 (NS)

PAR index improvement, % 0.116 .227 (NS) 0.192 .044* 0.119 .217 (NS)

a NS indicates not significant: PAR, Peer Assessment Rating.

* P , .05; ** P , .01; *** P , .001.

Table 4. Correlations Between Treatment Outcome Satisfaction and Motivation and Expectations Prior to Treatmenta

Treatment Outcome Satisfaction

Considering Everything,

Are You Satisfied with

Your Orthodontic

Treatment?

Are You Satisfied with

the Changes Made

During Treatment?

Are You Satisfied with

the Appearance of Your

Teeth After Treatment?

r P-Value r P-Value r P-Value

Treatment motivation

Do your teeth bother you? 20.029 .764 (NS) 20.028 .768 (NS) 20.031 .749 (NS)

If it were possible, how much would you like to change the

appearance of your teeth? 0.324 .001** 0.284 .003** 0.175 .068 (NS)

Do you think your teeth need straightening? 0.400 #.001*** 0.228 .016* 0.130 .177 (NS)

How motivated are you to have orthodontic treatment with

braces? 0.202 .035* 0.087 .365 (NS) 0.085 .378 (NS)

Do you think orthodontic treatment will be good for your teeth? 0.330 #.001*** 0.228 .017* 0.191 .046*

Have you been properly informed about the orthodontic

treatment? 0.260 .006** 0.187 .049* 0.205 .032*

Is it your own decision to undergo orthodontic treatment? 0.164 .086 (NS) 0.144 .132 (NS) 0.184 .054 (NS)

Treatment expectations

Do you think it is going to be difficult to wear braces? 0.025 .796 (NS) 20.097 .312 (NS) 20.174 .069 (NS)

Are you worried about having orthodontic treatment? 0.180 .059 (NS) 20.065 .497 (NS) 20.116 .226 (NS)

Are you worried about how you are going to look with braces on? 0.108 .261 (NS) 20.050 .604 (NS) 20.085 .378 (NS)

Have you ever been teased about the appearance of your

teeth? 20.073 .446 (NS) 20.104 .279 (NS) 20.169 .077 (NS)

a NS indicates not significant.

* P , .05; ** P , .01; *** P , .001.
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Expectations and worries for future treatment did not
correlate with treatment satisfaction (Table 4).

Perceived Pain and Discomfort

There was an overall negative significant correlation
between the patients’ perceptions of pain and discom-
fort during treatment and satisfaction with treatment
(Table 5), although pain and discomfort during the first
week with braces (P 5 .115) and pain and discomfort
from the stabilization appliance (P 5 .402) did not
correlate with overall treatment satisfaction. Pain and
discomfort during surgical placement of a skeletal
anchoring device did not correlate with any of the
treatment satisfaction items.

Quality of Care and Attention

There was a strong correlation between treatment
satisfaction and patients’ ratings of how well they had
been informed during treatment and how well they had
been cared for during scheduled and acute visits
(Table 6). There were no differences between the two
treating orthodontists regarding this factor.

DISCUSSION

In the present study, quality of care and attention
was the factor most highly correlated with treatment
outcome satisfaction. This is also in agreement with
the findings of previous studies7–9 in which quality of
care and attention has been described in terms of

patients being well informed, included in discussions,
and treated with respect.

The most important and surprising finding in the
present study, however, was that the patients’ general
perceptions of pain and discomfort during treatment
were negatively correlated with treatment outcome
satisfaction. The more perceived pain and discomfort
was associated with procedures or treatment phases,
the less satisfaction there was with regard to treatment
outcome. This is new information, and, therefore, a
thorough analysis is required.

A previous study,15 in which pain and discomfort
associated with premolar extractions and palatal place-
ment of a skeletal anchorage device were evaluated,
found that these two procedures were fairly compara-
ble. When the patients evaluated their memory of
perceived pain during treatment, median values in the
present study (Questionnaire 2) indicated the same
ratio between premolar extraction and surgical place-
ment of an anchorage device (Medians 44 and 39,
respectively), but the two procedures affected treatment
satisfaction in different ways. While pain and discomfort
associated with premolar extractions correlated with
lower treatment satisfaction, pain and discomfort from
surgical placement of the anchoring device showed no
such correlation. One possible explanation could be that
the patients who were randomized to receive a skeletal
anchorage device felt chosen and special and therefore
associated perceived pain and discomfort with some-
thing relatively positive and necessary for their treat-
ment outcome (the Hawthorne effect).

Table 5. Correlations Between Treatment Outcome Satisfaction and Perceived Pain and Discomfort During Treatmenta

Treatment Satisfaction

Considering Everything, Are

You Satisfied with Your

Orthodontic Treatment?

Are You Satisfied with the

Changes Made During

Treatment?

Are You Satisfied with

the Appearance of Your

Teeth After Treatment?

Pain and discomfort r P-Value r P-Value r P-Value

Did you experience pain and discomfort during

surgery (when the anchoring device was placed)?

(N 5 53) 20.090 .524 (NS) 20.105 .560 (NS) 20.035 .804 (NS)

Did you experience pain and discomfort when you

extracted teeth? 20.206 .031* 20.364 #.001*** 20.369 #.001***

Did you experience pain and discomfort when braces

were bonded on your teeth? 20.248 .009** 20.379 #.001*** 20.373 .001***

Did you experience pain and discomfort during the

first week with braces? 20.151 .115 (NS) 20.280 .003** 20.195 .041*

Did you experience pain and discomfort the week

after regular revisits? 20.249 .009* 20.315 .001** 20.323 .001**

Did you experience pain and discomfort from your

anchorage device? 20.368 #.001*** 20.375 #.001*** 20.380 #.001***

Did you experience pain and discomfort when the

braces were removed? 20.292 .002** 20.310 .001** 20.298 .002**

Do you now experience pain and discomfort from

your stabilization appliance? 20.081 .402 (NS) 20.265 .005** 20.217 .023*

a NS indicates not significant.

* P , .05; ** P , .01; *** P , .001.
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Pain and discomfort in connection with bonding,
debonding, and experiences the first week with braces
and during the weeks following appointments were all
negatively correlated with treatment satisfaction,
though to different degrees. The weakest (although
significant) correlation was seen between pain and
discomfort the first week with braces and treatment
satisfaction, which is interesting because there is
general agreement that the level of pain is highest on
days 2 through 4 after bonding.16–18

Because almost all patients wore a thermoplastic
retainer (Raintree Essix, Los Angeles, Calif) as a
retention device in the upper jaw, it is logical that the
patients experienced some pain and discomfort. This
type of retention is semielastic and can therefore
cause tension on newly debonded teeth, which could
explain the effect on treatment satisfaction. The
median, however, was 36.5, which is quite high, and
we can therefore assume that this pain and discomfort
were unexpected and also not acceptable.

However, the most interesting question regarding
pain and discomfort and its correlation with treatment
satisfaction is ‘‘What comes first?’’ Does perception of
pain and discomfort dominate patients’ overall experi-
ence of orthodontic treatment and therefore influence
satisfaction with treatment outcome, or does dissatis-
faction with treatment outcome lead to an overestima-
tion of the degree of pain and discomfort? Another
plausible theory may be that because quality of care
and attention was the most important issue for
patients, there is a possibility that information about
pain and discomfort is generally unsatisfactory. This
may also explain the difference in the correlation
between surgical placement of an anchoring device
and treatment outcome satisfaction and that between
premolar extraction and treatment outcome satisfac-
tion, where one possible assumption may be that the
information about the surgery was more thorough and
detailed than the information about premolar extrac-
tion, which is usually considered a routine procedure.

Compared to boys, girls are generally more dissat-
isfied with their dental appearance3,4,19 and perceive
more need for orthodontic treatment, but in the present
study there were no correlations between sex and
satisfaction with treatment outcome, which is also in
agreement with the findings of other studies.1,20

Despite the fact that the age distribution in the present
study is rather narrow, there was a weak but significant
correlation between satisfaction with changes made
and young age. This indication of a correlation
between age and satisfaction with treatment is
interesting to consider for future research in both
children and adults. Other background factors, such as
treatment time, overjet, crowding, and PAR index
scores, showed no correlations with treatment out-
come satisfaction, which is also in accordance with
other studies.1,9

Motivation to undergo treatment showed correla-
tions with treatment satisfaction, which is also in
agreement with the findings of Anderson et al.,21 who
concluded that the more focused the patient was prior
to treatment, the more satisfied he/she was with the
outcome.

One of the present study’s shortcomings is that the
questionnaires cover several domains but with only a
few questions targeting each domain, which means
that some interesting issues are dealt with only
superficially. Another possible shortcoming is that the
patients’ perceptions of pain and discomfort were
assessed retrospectively and not with several ques-
tionnaires in real time. The intention was, however, to
explore the patients’ experiences of orthodontic
treatment, the different steps and different phases,
and the retrospective approach provides information
on how the patients remember their treatment and also
on how they would describe it to others.

The reliability and validity of a questionnaire are
important criteria for making generalizations based on
results. The majority of the questions used in the
present study were taken from a questionnaire that

Table 6. Correlations Between Treatment Outcome Satisfaction and Quality of Care and Attention

Treatment Outcome Satisfaction

Considering Everything, Are

You Satisfied with Your

Orthodontic Treatment?

Are You Satisfied with the

Changes Made During

Treatment?

Are You Satisfied with the

Appearance of Your Teeth?

r P-Value r P-Value r P-Value

Have you been properly informed during treatment? 0.550 #.001*** 0.514 #.001*** 0.564 #.001***

Have you been properly cared for at your scheduled

revisits? 0.545 #.001*** 0.576 #.001*** 0.505 #.001***

Have you been properly cared for at your acute

appointments? 0.515 #.001*** 0.508 #.001*** 0.428 #.001***

*** P , .001.
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had been used in a previous study,14 in which the
reliability and validity were found to be ‘‘good’’ to
‘‘excellent.’’ The age distribution in the present study
was also similar to that in other studies of adolescents
undergoing orthodontic treatment with fixed appliances.
All patients followed the same standardized treatment
protocol, but with different anchorage on the maxillary
first molars, which was tested for correlations to
treatment satisfaction and found to be negative. In
addition, selection bias was avoided because consec-
utive patients were enrolled into the study.

PAR index score improvement was 88% in the
present study, which is considered to be a high
standard of treatment result.21 Median values for
questions about patients’ satisfaction with treatment
were consequently high and had limited spread
(Table 2), which automatically led to difficulties in
detecting strong correlations. Despite this, significant
correlations were found, indicating that the sample size
was sufficient but that correlations would have been
improved with a larger sample size. However, although
median values were high, indicating satisfied patients,
it is important to understand that not all patients are
satisfied with their orthodontic treatment and that we
need to better understand why. In future research
long-term aspects must also be considered.

CONCLUSIONS

N Quality of care and attention was the factor most
highly correlated with treatment outcome satisfaction.

N Patients’ experiences of pain and discomfort during
treatment were negatively correlated with treatment
outcome satisfaction.

N Satisfaction with treatment outcome is a complex
issue and requires further exploration in future
research.
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