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Background: Few research projects have looked at patient satisfaction with treatment outcome 

and factors contributing to satisfaction. The aim of this study was to examine treatment motiva-

tion and expectation associated with treatment-outcome satisfaction in a group of adolescent 

nonextraction orthodontic patients. We hypothesized that there would be significant correlations 

among treatment-outcome satisfaction, motivation, and expectations.

Subjects and methods: A sample of 120 patients who received orthodontic treatment at the 

Second Affiliated Hospital of Zhejiang University School of Medicine completed two question-

naires. Before treatment, questionnaire 1 was given to patients to assess treatment motivation 

and expectations. When treatment had been completed, questionnaire 2, concerning treatment 

satisfaction, was assessed. Spearman’s rank correlation and regression analyses were used to 

assess the relationships among treatment satisfaction, expectations, and motivation.

Results: A total of 110 patients completed the two questionnaires. There was a tendency toward 

significant correlations between treatment motivation and overall satisfaction with treatment 

(β-coefficient -0.264, 95% confidence interval -0.456 to 2.314; P,0.001). However, correlations 

among treatment motivation and satisfaction with changes made and satisfaction with one’s appear-

ance posttreatment were more fragmented. No relationship between treatment expectation and sat-

isfaction was found (β-coefficient -0.126; 95% confidence interval -0.024 to 0.524; P.0.05).

Conclusion: Motivation was correlated with satisfaction with treatment outcome. Patients’ 

expectations had no correlation with treatment satisfaction.

Keywords: motivation, orthodontic treatment, expectation, treatment-outcome satisfaction

Background
Based on orthodontic treatment indices, approximately 30% of patients have maloc-

clusions that are considered in great need of orthodontic treatment, and the number of 

adolescents receiving orthodontic treatment worldwide has increased considerably.1–4 

Nonetheless, exceptionally few research projects have looked at patient satisfaction 

with treatment outcome and the factors contributing to satisfaction.5 Research has 

shown that only 34% of orthodontic patients were totally satisfied, 62% were relatively 

satisfied, and 4% were actually dissatisfied.6 This finding raises the question whether 

there is a way that orthodontists could identify – prior to orthodontic treatment – which 

patients might be less satisfied with treatment outcome.

We know that patient satisfaction after orthodontic treatment is influenced by 

a number of factors, such as sex, age, duration of treatment, compliance, and dento-

facial improvement,7–9 but so far no correlations have been found among treatment 

expectation, motivation, and satisfaction with treatment outcome.
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In previous research, the relationship between adolescent 

patients’ motivation for orthognathic surgery based on their 

“possible selves” and their satisfaction with the surgery out-

comes was analyzed.10 It was found that the more energized 

the patients had been before the surgery, the more satisfied 

they were with the outcomes, and the more they had focused 

on esthetic changes and on improved functioning, the more 

satisfied they were with the treatment outcomes. Bos et al11 

concluded that patients who are satisfied with the appearance 

of their teeth have different expectations of orthodontic treat-

ment than those who are dissatisfied.

Earlier studies also showed that male patients have dif-

ferent expectations of orthodontic treatment than female 

patients. Although female patients seek treatment to improve 

their appearance and self-confidence, male patients want 

treatment to improve their social well-being.12–16 Therefore, 

to be able to better explain and predict patient satisfaction 

after orthodontic treatment, it is important to get a clear 

understanding of the motivations and expectations of patients 

before initiating any treatment.

The aim of the present study was to identify patient 

and treatment factors associated with patient satisfaction in 

a group of adolescent patients. It was hypothesized that there 

would be significant correlations among treatment-outcome 

satisfaction, motivation, and expectations.

Subjects and methods
subjects
The design of this study was a prospective cohort study. 

A total of 120 (60 girls and 60 boys, mean age 13.3 years, 

standard deviation [SD] 1.73 years) patients were con-

secutively recruited from the Second Affiliated Hospital of 

Zhejiang University School of Medicine. Patients needed 

to have met the following criteria: 1) adolescence, 2) no 

history of orthodontic treatment, (3) no previous orthognathic 

surgery, (4) class I molar relationship – no bone problem, 

(5) nonextraction treatment, and (6) no severe dentofacial 

anomalies or system diseases, such as a cleft lip or palate. 

Patients who did not meet the criteria were excluded. All 

patients were treated using a standard straight-wire technique 

with a 0.022-inch slot size designed for continuous light 

forces (Victory series; 3M Unitek, Monrovia, CA, USA). 

The patients were nonextraction treated, beginning with the 

same sequence of 0.012-, 0.014-, 0.016-, and 0.018-inch SS 

arch wires. Treatment duration was 10.3±3.6 months. After 

treatment, all patients wore Hawley retainers.

Approval and consent
The ethics committee of the Second Affiliated Hospital, Zhe-

jiang University School of Medicine approved the protocol 

(2013–012). Each individual asked to participate was informed 

about the study according to the guidelines of the Declaration 

of Helsinki, and informed consent from the patients guardians 

was achieved by means of written approval to participate.

Questionnaires
Self-report items from questionnaires previously found to be 

reliable and valid were used.17,18 Questionnaire 1 contained 

seven items about treatment motivation and four about expec-

tations. 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 

ranges, are presented in Table 1.

Questionnaire 2 was administered after active treatment 

at the first rescheduled visit in the retention phase 

(after 3 months), and included three questions concerning 

satisfaction with treatment outcome graded on a VAS with 

the end phrases “not at all” and “very much”. The questions, 

Table 1 Questionnaire concerning treatment motivation and expectations assessed on a visual analog scale prior to treatment start

Variables Mean Standard 
deviation

Treatment motivation
 1. Do your teeth bother you? 35.6 15.2
 2. if it were possible, how much would you like to change the appearance of your teeth? 82.5 8.9
 3. Do you think your teeth need straightening? 80.1 7.9
 4. how motivated are you to have orthodontic treatment with braces? 76.8 8.6
 5. Do you think orthodontic treatment will be good for your teeth? 90.1 5.6
 6. have you been properly informed about the orthodontic treatment? 93.8 5.1
 7. is it your own decision to undergo orthodontic treatment? 84.5 6.7
Treatment expectations
 8. Do you think it is going to be difficult to wear braces? 35.4 10.3
 9. Are you worried about having orthodontic treatment? 20.3 15.5
 10. Are you worried about how you are going to look with braces on? 25.6 16.2
 11. have you ever been teased about the appearance of your teeth? 2.5 2.3
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including median values and interquartile ranges, are 

presented in Table 2.

statistical analysis
Mean and SD were calculated for variables assessed on a VAS 

(ordinal data). For assessments of the correlation among 

patient satisfaction, treatment expectations, and motivation, the 

Spearman’s rank correlation was utilized. Next, a multiple regres-

sion analysis was performed to estimate the effect of treatment 

expectations and motivation on satisfaction of orthodontic treat-

ment. The level of statistical significance was set at P,0.05.

Results
Six patients dropped out of the trial, and four patients did not 

complete questionnaire 2. A total of 110 patients completed 

the trial: 54 boys and 56 girls (mean age 16.9 years, SD 

1.78 years). The response rate for each item varied between 

90% and 100%.

There was a significant correlation between treatment 

motivation and overall satisfaction with treatment (Table 3), 

although correlations between treatment motivation and 

satisfaction with changes made and satisfaction with one’s 

appearance posttreatment were more fragmented. No cor-

relation was found among the patient’s own decision to 

start treatment, patients who thought their teeth bothered 

them, and satisfaction with treatment outcome. There was 

no significant correlation between treatment expectations 

and satisfaction (Table 3).

Following adjustment for confounding variables, higher 

impacts on treatment satisfaction were observed for patients 

who thought their teeth bothered them and wanting to change 

their dental appearance (Table 4). However, we found that 

treatment expectations were not significantly associated with 

satisfaction after treatment.

Discussion
Patient motivation and expectation related to patient satis-

faction are controversial in the literature. A small number 

of studies have examined this issue. In the present study, we 

found that motivation was the factor correlated with treatment-

outcome satisfaction. However, no significant correlations 

were found between treatment-outcome satisfaction and 

expectations of orthodontic treatment.

Table 2 Questionnaire concerning treatment-outcome satisfaction 
assessed on a visual analog scale at the retention phase

Variables Mean Standard 
deviation

Treatment-outcome satisfaction
1. Considering everything, are you satisfied 

with your orthodontic treatment?
91.6 7.5

2. Are you satisfied with the changes made 
during treatment?

95.2 4.6

3. Are you satisfied with the appearance  
of your teeth after treatment?

94.8 3.7

Table 3 correlations among treatment-outcome satisfaction, motivation, and expectations prior to treatment

Variables 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
 1. Do your teeth bother you? -0.128 0.534 -0.128 0.548 -0.121 0.459
 2. if it were possible, how much would you like to change the 

appearance of your teeth?
0.4 0.001** 0.348 0.001** 0.234 0.354

 3. Do you think your teeth need straightening? 0.312 0.001** 0.234 0.014* 0.234 0.189
 4. how motivated are you to have orthodontic treatment with braces? 0.33 0.035* 0.087 0.345 0.213 0.035*
 5. Do you think orthodontic treatment will be good for your teeth? 0.152 0.001** 0.324 0.024* 0.124 0.034*
 6. have you been properly informed about the orthodontic treatment? 0.104 0.016* 0.124 0.043* 0.245 0.075
 7. is it your own decision to undergo orthodontic treatment? 0.045 0.075 0.155 0.216 -0.125 0.077
Treatment expectations
 8. Do you think it is going to be difficult to wear braces? 0.148 0.426 -0.157 0.46 -0.124 0.357
 9. Are you worried about having orthodontic treatment? 0.124 0.075 -0.124 0.235 -0.128 0.214
 10. Are you worried about how you are going to look with braces on? 0.342 0.421 -0.167 0.405 -0.152 0.324
 11. have you ever been teased about the appearance of your teeth? -0.124 0.325 -0.126 0.254 -0.125 0.124

Notes: *P,0.05; **P,0.01.
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Patient satisfaction with orthodontic treatment has had no 

definitive outcome in the literature.19 This can be explained by 

the different motivations and expectations of patients receiv-

ing orthodontic treatment. Most studies report functional, 

esthetic, and social reasons as the main motivations to seek 

orthodontic treatment.5,12–16

In the present study, motivation to undergo treatment 

showed correlations with treatment satisfaction, which is also 

in agreement with the findings of Bos et al, who concluded 

that the more focused the patient was prior to treatment, the 

more satisfied he/she was with the outcome.11 However, it is 

interesting that the patients reported higher correlations with 

esthetic aspects of their treatment outcomes compared with 

functional aspects. This finding is consistent with the results 

of other studies that showed that esthetic considerations were 

the primary reason for orthodontic treatment.20,21 These find-

ings are not surprising, given that research showed that the 

face is a crucial characteristic in the development of a per-

son’s self-esteem and self-image.22,23 It seems understandable, 

therefore, that the patients were on average more energized 

by and focused on esthetics than functioning.

These findings offer a potential strategy to improve 

patients’ orthodontic treatment satisfaction. Given that pos-

sible pretreatment self-considerations correlate with post-

treatment satisfaction, a first step would be to assess patients’ 

possible selves during the screening appointment. Assessing 

these possible selves can be achieved by communicating 

with the patient and his/her parents about these consider-

ations. Parents are clearly aware of their child’s possible 

self-considerations and could thus be a valuable source of 

information. The second step would be to shape the patients’ 

possible selves in a way that the patients become more excited 

about how they will look after the braces and how they will be 

able to function. Focusing patients on how they will look and 

making them excited about the ultimate treatment outcome 

should result in increased treatment satisfaction.

In addition to exploring these issues prior to treatment, 

it might also be worthwhile to keep these issues in mind when 

communicating with a patient during treatment. Patients’ 

motivation is dynamic, and can be affected throughout the 

course of the treatment. Even if patients had not been ener-

gized and focused prior to their treatment, orthodontists and 

their staff could encourage their patients to engage in pos-

sible self-related reflections during the treatment. As a result, 

patients who might have been at risk of being dissatisfied 

with their treatment outcome might become increasingly 

more motivated by thinking about the future.

It is interesting to find that neither expectations nor wor-

ries about future treatment correlated with treatment satis-

faction. One possible explanation could be that orthodontic 

treatment can affect dental performance positively, which 

can lead to higher levels of satisfaction. Another reason may 

be that this study only included adolescent subjects. As we 

all know, treatment concern was different in adolescents and 

adults. This indication of a correlation between expectations 

and satisfaction with treatment is interesting to consider for 

future research in both adolescents and adults.

Limitations
Some limitations of the results must be noted. First, the 

findings reflect only the satisfaction of patients treated at the 

Second Affiliated Hospital of Zhejiang University School 

of Medicine. Therefore, the results cannot be generalized to 

orthodontic patients in general. We will include more people 

Table 4 results of multiple regression analysis for the treatment motivation and expectation of impacts (treatment satisfaction)

Independent variables Multivariate linear regression

β-Coefficient 95% CI P-value

Treatment motivation
 1. Do your teeth bother you? -0.264 -0.456 to 2.314 0.001**
 2. if it were possible, how much would you like to change the appearance of your teeth? 0.364 0.021–0.652 0.001**
 3. Do you think your teeth need straightening? 0.354 0.452–0.869 0.232
 4. how motivated are you to have orthodontic treatment with braces? 0.263 0.124–0.961 0.026*
 5. Do you think orthodontic treatment will be good for your teeth? 0.264 0.123–0.687 0.001**
 6. have you been properly informed about the orthodontic treatment? 0.125 0.120–0.872 0.012*
 7. is it your own decision to undergo orthodontic treatment? 0.102 0.234–0.854 0.354
Treatment expectations
 8. Do you think it is going to be difficult to wear braces? 0.263 0.287–1.002 0.652
 9. Are you worried about having orthodontic treatment? 0.314 0.412–1.213 0.254
 10. Are you worried about how you are going to look with braces on? 0.231 0.425–1.254 0.326
 11. have you ever been teased about the appearance of your teeth? -0.126 -0.024 to 0.524 0.124

Notes: *P,0.05; **P,0.01.
Abbreviation: CI, confidence interval.
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from different socioeconomic backgrounds, cultures, and 

ethnicity in further research. Second, the questionnaires had 

only a few questions targeting two domains, which means 

that some interesting issues were dealt with only superficially. 

Therefore, orthodontists should try to gain as complete an 

understanding as possible of patient motivations and expec-

tations before treatment. Finally, the highest correlation 

coefficient found was 0.4; this is statistically significant, but 

may not be the major determinant of the treatment outcome. 

Clinically relevant r-values should be 0.5 or 0.6.24

Conclusion
Motivation was the factor correlated with treatment-outcome 

satisfaction. However, no significant correlations were found 

between treatment-outcome satisfaction and expectations of 

orthodontic treatment. The results of this study suggest that 

communicating with patients about their expectations and 

motivations might ultimately lead to higher satisfaction with 

their treatment. A relationship between treatment satisfac-

tion and motivation for orthodontic treatment was found. In 

the future, this study can be applied to improve treatment 

satisfaction. Therefore, we advise that orthodontists know 

their patients’ motivation for orthodontic treatment before 

treatment.
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