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ABSTRACT 
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Objective: Determine if a patient’s initial malocclusion and treatment duration 

influenced satisfaction with clear aligner (Invisalign®) therapy. 

Methods: Thirty-three orthodontic patients treated with clear aligners responded to a 

satisfaction questionnaire containing twenty-one questions relating to their satisfaction 

with treatment, approximately two years after completing treatment. Overjet, overbite, 

and maxillary and mandibular anterior crowding/spacing were measured to determine the 

initial severity of their malocclusion. Logistic regression analyses with satisfaction 

factors as the dependent variable were used to quantify associations between patient 

satisfaction regarding both the initial severity of malocclusion and treatment duration. 

Results: Overall, patients were satisfied with aligner treatment. However, no significant 

associations were observed between patient satisfaction and either the initial severity of 

the malocclusion or treatment duration.  

Conclusion: The current study does not find that initial malocclusion or treatment 

duration significantly affects patient satisfaction. Patient satisfaction with clear aligner 

therapy is generally very high, and multi-factorial. 
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INTRODUCTION 

  Adults seek orthodontic treatment for several reasons, including a higher 

awareness and perception of their malocclusion,1, 2 a higher perceived impact of oral 

health on quality of life,1 and an increased desire to improve their smile, occlusion, and to 

straighten their teeth.3 However, adults have been reluctant to proceed with orthodontic 

treatment due to long treatment duration, discomfort, cost, and unaesthetic appliance 

options.2 Nonetheless, a heightened social acceptability of braces and their improved 

appearance have increased the number of adult patients seeking orthodontic treatment.4 

 While more adults are pursuing treatment with traditional braces, clear aligner 

therapy has become increasingly popular; likely due to shorter treatment duration,5 ease 

of oral hygiene,6 less impact on quality of life,7 and lower appliance conspicuousness.8, 9 

Regardless of the reasons for preferring clear aligner therapy over traditional fixed 

appliances, the efficiency of this treatment and its ability to achieve a good result are still 

areas requiring research investigation.  

Literature Review: Orthodontic Patient Satisfaction 

 Studies of patient satisfaction for those treated with traditional fixed orthodontic 

appliances include a number of variables: expectations of treatment results,10-12 attention 

and care received during treatment,11, 13 gender and age of the patient,14 pain and 

discomfort experienced during treatment,15 duration of treatment,2, 14, 15 and degree of 

post-treatment stability.13, 16, 17  

 Satisfaction with orthodontic treatment is generally high18 and “positively 

skewed” compared with general dental treatment.19 One study20 surveyed patients at 

regular dental checkups after active orthodontic treatment was complete, and found the 

overall satisfaction ratio for adult orthodontic patients to be 85%, indicating a high level 
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of satisfaction. Unfortunately, this study did not reveal the type of orthodontic appliances 

used during treatment. 

 While numerous studies have been conducted to identify factors influencing 

patient satisfaction with traditional braces, only a few have examined patient’s 

satisfaction with clear aligner therapy, and most of them have shown that patients are 

highly satisfied during treatment.  Although 89% of the patients were satisfied with the 

progress of therapy, questionnaires were distributed to patients while they were 

undergoing treatment, usually three to six months after initiation, and addressed factors 

such as pain, speech impairment, irritations, and chewing ability.21 In another study,6 

patients with clear aligner appliances surveyed six to twelve months into treatment 

reported greater satisfaction than patients treated with fixed appliances. Since these 

studies surveyed patients while they were still in active treatment, it is difficult to 

determine their satisfaction with the final treatment results. One study surveyed adult 

patients immediately after they had completed active treatment with aligners and found 

that, overall, patients felt satisfied with their treatment; furthermore, the doctor-patient 

relationship was highly associated with the level of satisfaction reported.22   

Age, Gender, and Treatment Duration Influence on Satisfaction 

 Patient satisfaction has also been shown to correlate with patient age and gender. 

One study concluded that adults age fifty and older were more satisfied with orthodontic 

treatment than were younger age groups, and men were found to have significantly higher 

satisfaction with their tooth alignment, eating, and chewing, and their overall satisfaction 

than women.20 Additional studies14 have shown that older patients were more satisfied 

with the outcome of their treatment, and males were more satisfied with treatment 
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outcomes than females; while still others found no relationship between patient age, 

gender, and satisfaction.11, 15, 23   

 Treatment duration also impacts patient satisfaction, and contradictory results 

have been reported. Some studies have found no relationship between treatment duration 

and satisfaction,11 while others reported patient dissatisfaction with long treatment 

durations.14, 15 One study reported that treatment duration with Invisalign® was shorter 

when compared to treatment with traditional braces.5 

Malocclusion Severity and its Influence on Satisfaction 

 Severity of a malocclusion has been measured in several ways. The Index of 

Orthodontic Treatment Need (IOTN) measures overjet, crowding, open bite, lip 

incompetence, and missing teeth.23 The Peer Assessment Rating (PAR) index measures 

crowding, buccal occlusion, overjet, overbite, and midline discrepancies.11 The American 

Board of Orthodontics (ABO) Discrepancy Index (DI)5 measures pre and post-treatment 

malocclusion based on measures of overjet, overbite, open bite, crowding, Angle 

classification, and cross bites, and includes cephalometric measurements and other 

factors such as supernumerary and missing teeth. The Handicapping Labio-Lingual 

Deviations (HLD) Index accounts for cleft palate, severe traumatic deviations, overjet, 

overbite, mandibular protrusion, open bite, spacing, crowding, ectopic eruption, and 

posterior cross bite.24 However, patient satisfaction with treatment regarding the severity 

of the malocclusion is not measured by most indices. 

 Many studies have reported no relationship between post-treatment satisfaction 

and dental characteristics such as crowding and overjet.11, 23 However, some authors have 

reported that satisfaction with orthodontic treatment was inversely related to overjet,19, 25, 
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26 and that overjet negatively impacted quality of life, whereas overbite has no impact on 

esthetics in untreated patients.25, 26  

 Many articles have investigated measures of patient satisfaction with conventional 

treatment using different methods, such as in-person interviews7  and questionnaires.11, 14, 

16-19, 23, 26-28 Since questionnaires have been the most widely used study method, this was 

the method of choice for the current investigation. 

Study Aims 

This investigation was conducted to determine if patient satisfaction with 

Invisalign® treatment is related to the initial severity of the patient’s malocclusion; more 

specifically, if patients with a more severe initial malocclusion treated with clear aligners 

are more satisfied than patients with a less severe initial malocclusion. This study also 

attempted to determine if patient satisfaction is related to treatment duration.  
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MATERIALS AND METHODS 

Orthodontic treatment can be divided into two phases, and for this study, the 

active phase of orthodontic treatment was defined as the time during which the teeth were 

being moved with clear aligners. The retention phase was defined as the time after the 

active treatment phase concluded and the patients were wearing retainers to prevent 

relapse of the teeth. At the University of Maryland Orthodontic Department (UMSOD), 

the retention protocol varies for different faculty members; however, patients are 

generally scheduled for retainer check appointments at varying intervals for 

approximately one year following active treatment. There is often a period of full time 

retainer use, then part time retainer use, and some orthodontists recommend part time 

retainer use forever. Retainer check appointments were tracked so that patients could be 

recruited for the study during these appointments.  

Subjects 

 The study design was approved by the UMSOD IRB #HP-00076912. Seventy-

two patients were invited to participate and thirty-three patients accepted participation, 

completed the survey, and were included in the study results. All patients who completed 

the active phase of Invisalign® treatment at the UMSOD orthodontic clinic and were 

over twelve years of age at the time of survey completion were included for recruitment. 

Patients whose last orthodontic appointment in the active phase of treatment occurred 

between September 2008 and June 2018 were invited to participate in the survey, first by 

letter, then by a follow-up phone call. Patients were excluded from the study if their most 

current treatment involved a combination of fixed appliances and clear aligner therapy. 

Finally, patients were excluded if their electronic health record was inaccessible for any 

reason, since a determination of their treatment completion date could not be verified. 
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 The survey was open during a four-month period from May through August 2018, 

and seventy-two patients meeting the inclusion criteria were invited to participate. Of the 

thirty-three participants, twenty-five patients completed the electronic survey, seven 

patients completed the paper survey during a retention appointment, and one patient 

completed the paper survey at home and returned it by mail. A total of seven men (21%) 

and twenty-six women (79%) participated, ranging in age from twenty to seventy-eight 

years of age (mean of forty-two years, median thirty-six years). All patients were treated 

with Invisalign® aligner therapy at UMSOD Orthodontic Clinic. Table 1 shows the 

demographics of the respondents.  
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Table 1. Population Demographics 

 

Survey Design 

 Some questions for the survey were adapted from previous studies11, 17 and the 

Dental Impact of Daily Living (DIDL)29 questionnaire. Other questions unique to 

Invisalign® treatment were created specifically for this study since previous studies have 

not addressed these topics. The survey consisted of twenty-one questions, many of which 

were in a five-point Likert scale, ranging from “very satisfied” to “not satisfied at all”. 

The full survey including the response choices is shown in Appendix A and the survey 

cover letter is shown in Appendix B. 
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 The first six questions were demographic in nature. Questions numbered 7-13 

asked about satisfaction with changes made to the teeth, whether treatment results met 

expectations, satisfaction with duration of treatment, whether satisfaction has changed 

since completing treatment, happiness with the smile, satisfaction of value of treatment in 

relation to cost, and whether the teeth have moved or become more crooked. The 

response choices were in a five-point Likert scale, but the choices for questions other 

than satisfaction were adjusted to accommodate. For example, Question #8 asked 

whether the treatment results met expectations, so the response choices ranged from “Did 

not at all meet expectations, not satisfied at all” to “Greatly exceeded expectations, 

exceptionally satisfied”. 

 Questions numbered 14-17 asked the patient to write in why they think their teeth 

shifted if they did move, how often they wore their aligners daily, whether they stopped 

wearing their retainer, and why they stopped wearing their retainer if they have finished 

wearing it. Question #18 asked what attracted the patient to Invisalign® over traditional 

braces, with the option to select all options that applied. Question #19 asked whether the 

patient would choose Invisalign® again over traditional braces. Question #20 had ten 

different statements with five-point Likert scale choices regarding agreement with the 

statement; the statements included expense of Invisalign® treatment, ease of cleaning the 

aligners, ease of cleaning the teeth, attachments on the teeth, irritation to the surrounding 

structures, difficulty wearing and inserting and removing the aligners, speech problems, 

treatment time, and spaces between the teeth. The final question, #21, asked for 

additional feedback that the patient felt inclined to share.  

 Since the focus of this study was to measure patient satisfaction and the impact of 

the severity of the initial malocclusion, the measures of severity included only factors that 
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would be noticeable to the average patient, such as anterior crowding or spacing, overjet, 

and overbite. Therefore, only these aspects of the pretreatment malocclusion were 

measured. 

Data Collection 

 An initial contact letter (Appendix C) requesting their participation and a one-

dollar bill were mailed to prospective subjects. This letter included a link to an online 

survey (Surveygizmo.com®), assent/consent documents (Appendix D and Appendix E), 

and HIPAA authorization form (Appendix F). Patients were asked to contact the principal 

investigator if they preferred to complete a paper survey or had any questions. A few 

weeks after the initial contact letters were mailed; patients who had not completed the 

survey were contacted via telephone to verify their correct mailing address, to answer any 

questions, and to encourage them to participate in the study. For patients in the retention 

phase, retainer appointment dates and times were also tracked. If a patient had not 

completed the online survey prior to a scheduled retention appointment, they were asked 

to complete a paper copy of the survey during their appointment. Seven patients were 

asked to complete a paper survey during their appointment and all agreed to participate. 

Their responses were entered into the electronic survey website and the paper copies 

were maintained in a locked cabinet until the end of the study period. Five-dollar gift 

cards were provided to each participant who completed the survey; and these cards were 

either emailed or physically mailed depending on the preference of the participant.  

Direct Measurements 

 To determine the severity of the pretreatment malocclusion, two examiners 

recorded the following measurements for each of the thirty-three patients included in the 

study: initial overjet (mm), initial overbite (mm), mesio-distal measurements of maxillary 
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and mandibular anterior (canine-to-canine) teeth (mm). To determine this information, 

the patients’ Invisalign® Clinchecks®, a three-dimensional digital cast showing 

anticipated tooth movements, were accessed.  

 Overjet and overbite were measured directly by both the primary and secondary 

examiners in the patients’ Clinchecks®, which include a digital cast graphic of the pre-

treatment malocclusion, and a one millimeter overlay grid that allows for ease of 

measurements. The digital cast was rotated to view the teeth and determine the location 

of the greatest overjet present in the anterior region. The overjet was then measured in the 

determined location, using the grid overlay, from the buccal surface of the mandibular 

tooth(teeth) to the lingual surface of the maxillary tooth(teeth). Similarly, the digital case 

was rotated to optimize the view of the overbite and determine the location of the greatest 

overbite present in the anterior region. The overbite was then measured in the determined 

location, using the grid overlay, from the incisal edge(s) of the mandibular tooth(teeth) to 

the incisal edge(s) of the maxillary tooth(teeth).  

 To measure anterior crowding or spacing, the .stl files were downloaded from the 

Invisalign® website and used in combination with MeshLab® and Blender® software.30-

32 Maxillary and mandibular canine-to-canine arch perimeters were measured only by the 

primary examiner using Blender®32 software, and maxillary and mandibular anterior 

tooth widths (canine-to-canine) were measured by both the primary and secondary 

examiner using the MeshLab® software.31 The differences between the arch perimeters 

and sum of the widths of the teeth were calculated to determine crowding or spacing.  

 Ten patients were accessed a second time by the primary examiner approximately 

five weeks after completion of the initial measurements. The overjet, overbite, canine-to-
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canine arch perimeters, and tooth widths were re-measured by the primary examiner 

only; care was taken to ensure accuracy of these measurements. 

 Each subject’s overbite, overjet, and anterior arch length discrepancy 

measurements (+ or -) were then combined into a single score to represent the overall 

pretreatment malocclusion. For the purposes of this study, an ideal occlusion was 

considered to have 2mm of overjet, 2mm of overbite, and zero crowding/spacing at the 

completion of treatment. Deviations from these values were scored as one (1) point each. 

For example, an arch length discrepancy of -2mm (spacing) would be scored as two (2), 

the deviation from the ideal of 0mm. An overbite or overjet of 3mm would be scored as a 

one (1), the deviation from the ideal of 2mm. Likewise, a negative overbite (open bite) or 

overjet (cross bite) of -1mm would be scored as the magnitude of the deviation from the 

ideal of +2mm, or a score of three (3). The sum of these values was used to represent the 

adjusted pretreatment malocclusion value for each patient. As an example, Table 2 shows 

these values for Subject 14. 

Table 2. Sample adjusted pretreatment malocclusion score calculation for Subject 
14.   

Measured 
Overjet 
(mm) 

Measured 
Overbite 

(mm) 

Maxillary Anterior 
Crowding (+) or 
Spacing (-) (mm) 

Mandibular Anterior 
Crowding (+) or 
Spacing (-) (mm) 

Adjusted 
Malocclusion 

Score 
5.0 -1.00 -0.8 -3.2 

Overjet 
Deviation 

Overbite 
Deviation 

Maxillary Arch 
Length Discrepancy 

Deviation 

Mandibular Arch 
Length Discrepancy 

Deviation 10.0 

3.0 3.0 0.8 3.2 
 

The patients’ electronic charts were also accessed to determine the duration of 

treatment, from the time of initial aligner delivery to the final removal of any attachments 

and completion of active treatment. 
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Statistical Analysis 

 The Statistical Package for the Social Sciences (version 24; IBM, Armonk, NY) 

was used for statistical analysis, and all data collected were blinded, secured, and 

transferred to an Excel spreadsheet (Microsoft, Redmond, Wash) by the primary 

investigator. The paper surveys were maintained in a locked cabinet in the orthodontic 

clinic until the end of the study period.  

 The answers to survey questions relating to patient satisfaction were categorized 

utilizing a five-point Likert scale, from the most positive response (5) to least positive 

response (1) with the neutral value of (3). For six of the specific questions relating to 

satisfaction (#7-12 on the survey), responses were summed to determine a total 

satisfaction score. Pearson correlation coefficients were used to determine if there were 

correlations between the following: the total satisfaction score and the initial 

malocclusion score, the total satisfaction score and treatment duration, as well as the total 

satisfaction score and the individual components of the malocclusion score (overjet, 

overbite, crowding/spacing). Spearman’s rho correlation coefficients were used to 

determine if there was a correlation between the responses of each individual question 

relating to satisfaction (#7-12 on the survey) and the initial malocclusion score, as well as 

each component of the initial malocclusion score (overjet, overbite, crowding/spacing). 

Spearman’s rho correlation coefficients were also used to determine if there was a 

correlation between the responses of each question relating to satisfaction (#7-12 on the 

survey) and treatment duration. Statistical significance for all tests was set at a p-value of 

less than 0.05.  

 A reliability analysis was also performed using the intra-class correlation 

coefficient (ICC) to assess intra-examiner and inter-examiner reliability, using the Two-
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Way mixed model and a consistency definition model. As explained in the Direct 

Measurements section, measurements were recorded a second time on ten patients by the 

primary examiner approximately five weeks after completion of the initial measurements.  

 Intra-examiner results showed that ICCs range from 0.909 to 0.998, indicating an 

excellent reliability for all types of measurement between repeated measurements of the 

primary examiner (Table 3 and 4). All measurements taken by the primary examiner were 

compared to the secondary examiner’s measurements. ICCs for the inter-examiner 

reliability ranged from 0.752 to 1.000. More than two thirds of ICCs for the inter-

examiner reliability were larger than 0.90, showing excellent reliability between the two 

examiners, and one third of the ICCs were between 0.752-0.90, which is also in the good 

range. 

Table 3. Intra-class correlation coefficients (ICC) for intra-examiner reliability by 
the type of measurement 

 

Table 4. The Intra-class correlation coefficients (ICC) for inter-examiner reliability 
by the type of measurement 
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RESULTS 

Inferential Statistics 

 Spearman’s rho and Pearson correlation coefficients for questions numbered 7-12 

resulted in all p-values that were greater than 0.05. Therefore, there was not enough 

evidence to support that either the initial pretreatment malocclusion or treatment duration 

correlate with the responses of each satisfaction question, or the total satisfaction score. 

Similarly, there was not enough evidence to support that any of the individual 

components (overjet, overbite, crowding/spacing) used to calculate the malocclusion 

score had a greater impact on patient satisfaction. 

 Of interest, however, is that two of the correlations had p-values less than 0.1; 

these are low enough to consider the possibility of statistical significance in a study with 

a larger sample size. The relationship between the patient satisfaction with the changes 

made to the teeth (Question #7) and the mandibular crowding/spacing had a correlation 

coefficient of -0.297 and a p-value of 0.093. With more subjects, it could become 

significant that increased crowding/spacing of the mandibular anterior teeth is correlated 

with decreased patient satisfaction with the changes made to the teeth. Similarly, the 

relationship between the patient satisfaction with the value of their treatment for the cost 

(Question #12) and the adjusted pretreatment malocclusion score had a correlation 

coefficient of -0.310 and a p-value of 0.079. With more subjects, it could become 

significant that an increased pretreatment malocclusion score is correlated with a 

decrease in satisfaction of the value for the cost of treatment.  

 For the thirty-three patients included in the study, the mean duration of treatment 

was 17 months (median 18 months) and the mean pretreatment malocclusion score was 
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10.6 (median 9.1). Table 5 shows the individual measurements and the adjusted 

malocclusion scores as well as the treatment durations. 

Table 5. Pretreatment individual measurements and data; overjet, overbite, 
crowding/spacing, malocclusion score, treatment duration. Note the absolute values 
of negative measurements were used in calculation of means and medians. 

 
*See Table 2 for sample calculation of Adjusted Malocclusion Score. 
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Descriptive Statistics 

 Descriptive statistics for the satisfaction questions on the survey (questions #7-12) 

are shown in Figure 1. Most (94%) of the subjects were either satisfied or very satisfied 

with the results of Invisalign® treatment (Question #7). About 45% of subjects reported a 

neutral response when asked if the treatment results met their expectations while another 

45% reported treatment results met or exceeded their expectations (Question #8). 

Approximately 84% of patients were either satisfied or very satisfied with the duration of 

their treatment (Question #9). Most patients (57%) reported a neutral response when 

asked if their satisfaction level had changed since finishing treatment (Question #10). 

About 93% of patients were happy or very happy with their smiles (Question #11) and 

87% of patients were satisfied or very satisfied with the value (cost/benefit) of their 

treatment (Question #12).  
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Figure 1. Descriptive Statistics for Satisfaction Questions 7-12 

 
*Note: See Survey Design section and full survey in Appendix A for alternative response choices for 
Questions #8, 10, and 11. 
 

 Figure 2 shows the total satisfaction score versus the malocclusion score and 

Figure 3 shows the total satisfaction score versus the treatment duration. There is no clear 

relationship between the total satisfaction score and the malocclusion score (Figure 2) as 

indicated by the random arrangement of the data points. Similarly, the data points plotted 

in Figure 3 show no clear relationship between the total satisfaction score and treatment 

duration. These plots corroborate the results of the statistical analysis, which indicates 

there is no strong evidence that the initial pretreatment malocclusion, or treatment 

duration, correlate with post-treatment patient satisfaction.  
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Figure 2. Total satisfaction score versus malocclusion score for each subject (N=33). 

 
 
Figure 3. Total satisfaction score versus treatment duration for each subject (N=33). 
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 Table 6 details the descriptive statistics from the survey questions numbered 13, 

15, 16, 18, and 19. About 43% of the patients reported that their teeth had shifted since 

finishing treatment (Question #13); about 30% reported not using the aligners as often as 

instructed (Question #15); and 27% do not wear their retainers on a regular basis 

(Question #16). Patients reported many reasons why they were initially attracted to 

Invisalign® treatment when compared to traditional braces (Question #18): they look 

better since they are clear (55%), the ability to remove aligners for special events (39%) 

and when eating (46%), fewer visits to the orthodontist and a longer time between 

appointments (33%), better oral hygiene (61%), shorter treatment duration (18%), that 

they are more comfortable and less painful (33%), that they could whiten their teeth 

while using aligners (18%), and that they were recommended by their dentist (15%). 

Most patients (88%) were happy with Invisalign® and would choose it again over 

traditional braces (Question #19).  

 Figure 4 illustrates the descriptive statistics from survey question #20, which had 

ten different statements with five-point Likert scale choices regarding agreement with the 

statement related to their treatment. About 60% of the patients agreed that Invisalign® 

treatment is expensive. Most patients also agreed that the aligners were easy to clean 

(91%), they did not mind the attachments on their teeth (79%), and they did not have 

difficulty wearing the aligners full time (79%). About 58% of subjects did not report 

speech problems while wearing the aligners; therefore perhaps about 42% did have some 

issues with speech. Most patients did not report difficulty cleaning their teeth (94%).  

About 64% of subjects did not report that the aligners or attachments irritated their soft 

tissues; therefore perhaps about 36% did have some soft tissue irritations. About 70% of 

subjects did not report difficulty inserting or removing the aligners. About one quarter 
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(27%) reported that their treatment duration was longer than they had anticipated, and 

that small spaces remained between their teeth where food became impacted. 

Table 6. Descriptive Statistics Survey Questions #13, 15, 16, 18, 19 

 
Note: each item percentage in question #18 = n/33. 
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Figure 4. Descriptive Statistics Survey Question #20 
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DISCUSSION 

 The main goal of the study was to measure the overall satisfaction of patients 

treated with clear aligner (Invisalign®) therapy, and to determine if there is a relationship 

between the degree of satisfaction, initial malocclusion, and treatment duration.  

Treatment Duration and Initial Malocclusion Severity 

 The results concur with some previous research11 indicating that there is no 

relationship between treatment duration and patient satisfaction; and conflicts with other 

studies14, 15 which show that patients are dissatisfied with long treatment durations. 

Similarly, our results concur with previous studies11, 23 that found no strong relationship 

between post-treatment satisfaction and pretreatment characteristics such as crowding 

and overjet; but this study conflicts with other studies that show a relationship between 

satisfaction and malocclusion.19, 26 No strong evidence was found that the initial 

pretreatment malocclusion or treatment duration correlate with patient satisfaction, but 

with a larger sample size, some of the correlations measured could become significant. It 

could become significant that increased crowding/spacing of the mandibular anterior 

teeth is correlated with decreased patient satisfaction with the changes made to the teeth; 

and that an increased pretreatment malocclusion score is correlated with a decrease in 

satisfaction of the value for the cost of treatment. 

Age and Gender 

 No correlation was found between patient satisfaction and patient age or gender, 

thus corroborating some previous studies11, 15, 23, and in contrast to others that showed a 

positive correlation between those factors14, 20. However, the results of the current study 

must be taken cautiously since the male sample size was small. A larger sample size with 

a more equal gender distribution may have enhanced the power of this study. 
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Clinical Remarks and Future Studies 

 This study supports a previous study22 that found that patients are generally 

satisfied with clear aligner treatment. However, this study focused on two specific areas 

thought to impact patient satisfaction with their clear aligner therapy: the initial 

pretreatment malocclusion, and treatment duration. It makes sense that patients should be 

satisfied with clear aligner treatment, since in most cases a positive improvement in 

esthetics is made without the use of uncomfortable metal appliances. Clinically, however, 

some patients express dissatisfaction with additional sets (refinement) of aligners to 

further correct the malocclusion, which increases treatment duration. Some 

malocclusions are also not as amenable to clear aligner orthodontic treatment, so patients 

who started with a more severe malocclusion may not be able to achieve complete 

correction, which anecdotally may lead to frustration and increased dissatisfaction. Future 

studies should examine patient satisfaction relating to the number of stages, or sets, of 

aligners required to correct the malocclusion as well as the reduction in the severity of the 

malocclusion from start to finish.   

Biases 

 It is obvious that compliance is a significant factor impacting the results of any 

orthodontic treatment. Patients who do not consistently wear their aligners for a 

minimum of twenty hours per day may not see dental changes as quickly, resulting in an 

increased treatment duration. This raises the potential for bias in this study, since more 

compliant patients are more likely to complete a survey like the one used in this study; 

therefore, these patient’s treatment results may have been better and quicker, leading to 

increased satisfaction. Compliant patients are also more likely to wear their retainers at 
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the end of treatment to prevent shifting of the teeth after treatment has completed, leading 

to greater satisfaction when surveyed sometime post-treatment. 

Other Factors Influencing Satisfaction 

 As indicated by the patient responses, as well as written comments recorded at the 

end of the survey, many other factors that were not the main emphasis of this study could 

influence satisfaction. These include the long-term stability of the teeth with and without 

consistent retainer wear, patient expectations of treatment results, comfort with the 

aligners and attachments during treatment, the ability to speak clearly while wearing the 

aligners, patient expectations of duration of treatment, the presence of small residual 

spaces between teeth causing food impaction, and the doctor-patient relationship. While 

this study focused only on the impact of the initial malocclusion and treatment duration 

on patient satisfaction with clear aligner treatment, there are a multitude of other factors 

that can influence satisfaction. Future studies could further examine these or other factors 

and determine their impact on patient satisfaction with clear aligner therapy to provide 

further insight that will help orthodontists improve the clear aligner orthodontic 

experience for patients. 
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CONCLUSION 

There is no significant evidence that the initial pretreatment malocclusion, or 

treatment duration, correlate with post-treatment patient satisfaction. Patients with shorter 

treatment durations or a more severe initial malocclusion treated with clear aligners were 

as satisfied as patients with longer treatment durations or with a less severe initial 

malocclusion. Thus, satisfaction with clear aligner therapy is very high.  
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APPENDIX A – Patient Survey 
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APPENDIX B – Patient Survey Cover Letter 

Dear Orthodontic Patient, 
 
We are excited that you have completed your orthodontic treatment!  Since you chose 
Invisalign® clear aligners, you have been chosen to participate in a study to measure your 
continuing happiness with your treatment.  I am a resident in the orthodontic department 
and your participation will help me complete my Master’s Thesis and graduate from the 
program!  Not only will I truly appreciate your assistance but also your help and honest 
feedback will help us determine how we can best serve both you and our future patients. 
 
There are no risks involved in this study, other than the time you spend completing the 
survey.  There are also no costs to you, and we will send you a $5 gift card when 
you’ve completed the survey.  Your participation is voluntary; and you may refuse to 
continue, or quit the study, at any time.  If you have any questions about your research 
rights, you may contact the University of Maryland Baltimore Institutional Review Board 
at 410-706-5037.  
 
It should only take about 5-8 minutes to answer the survey questions, and your survey 
answers will be compared to others who also received Invisalign® treatment.  After your 
survey responses have been paired with the position of your teeth before treatment, no 
other personal information will be used; and it will not be possible to identify you in any 
way.  The information will be analyzed by the University of Maryland, and only group, 
not individual data, will be reported.  
  
The success of this project (and my ability to graduate!) depends on your cooperation, 
and we hope you will help us improve our treatment.  Thank you for your time, and we 
hope you will consider participating.   
 
Sincerely,   
Lauren Wiese, DMD 
 Orthodontic Resident 
Robert E. Williams, DMD, MA 
 Faculty Advisor 
Jose A. Bosio, DDS, MS 
 Principal Investigator 
 
University of Maryland Orthodontic Department 
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APPENDIX C – Initial Contact Letter 

Dear Orthodontic Patient: 
  
We are excited that you have completed your orthodontic treatment!  Since you chose 
Invisalign® clear aligners, you have been chosen to participate in a study to measure your 
continuing happiness with your treatment.  I am a resident in the orthodontic department and 
your participation will help me complete my Master’s Thesis and graduate from the program!  
Not only will I truly appreciate your assistance but also your help and honest feedback will 
help us determine how we can best serve both you and our future patients.   
 
Enclosed you will find a small token of our appreciation for your participation!  If you are 
willing to participate in the study, please go to the following website and you will be guided 
through the short survey: 
 

https://www.surveygizmo.com/s3/4260705/maryland-ortho 
  
If you are unable to complete the electronic survey or prefer to complete a paper copy (at 
home or during an orthodontic appointment), we will contact you by phone over the next few 
weeks to discuss and answer any questions you may have.  If you have questions at this time 
or don’t want to participate, please call Dr. Jose A. Bosio at 410-706-2974.   
  
There are no risks involved in this study, other than the time you spend completing the 
survey.  There are also no costs to you, and we will send you a $5 gift card when you’ve 
completed the survey.  Your participation is voluntary; and you may refuse to continue, or 
quit the study, at any time.  If you have any questions about your research rights, you may 
contact the University of Maryland Baltimore Institutional Review Board at 410-706-5037.  
   
It should only take about 5-8 minutes to answer the survey questions, and your answers will 
be compared to others who also received Invisalign® treatment.  After your survey responses 
have been paired with the position of your teeth before treatment, no other personal 
information will be used; and it will not be possible to identify you in any way.  The 
information will be analyzed by the University of Maryland, and only group, not individual 
data, will be reported.  
  
The success of this project (and my ability to graduate!) depends on your cooperation, and we 
hope you will help us improve our treatment.  Thank you for your time, and we hope you will 
consider participating.   
 
Sincerely,   
Lauren Wiese, DMD – Orthodontic Resident 
Robert E. Williams, DMD, MA – Faculty Advisor 
Jose A. Bosio, DDS, MS – Principal Investigator 
University of Maryland Orthodontic Department 
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APPENDIX D – Assent Form for Minors 
 

 

Page 1 of 1

RESEARCH ASSENT FORM

Protocol Title:  Invisalign Patient Satisfaction

Study No.: HP-00076912

Principal Investigator: Jose Bosio, DDS, MS, 410-706-2974

We want to tell you about a research study we are doing. A research study is a way to learn 
information about something. We would like to find out more about how satisfied our patients 
are with their Invisalign orthodontic treatment. You are being asked to join the study because 
you have completed Invisalign orthodontic treatment at the University of Maryland.

If you agree to join this study, you will be asked to complete a brief (about 10-15 minute) survey.  
We will then find out how your teeth looked before you started Invisalign, how long you were in 
treatment, and when the braces were removed.

You will not be required to make any additional appointments or visits to the orthodontic 
department.  The time required for your participation in the study is limited to the amount of time 
it takes for you to complete the attached survey.

We do not know if you will be helped by being in this study.  We may learn something that will 
help other children with who are interested in getting Invisalign orthodontic treatment some day. 

You do not have to join this study. It is up to you.  You can say okay now, and you can change 
your mind later.  All you have to do is tell us. No one will be mad at you if you change your 
mind. 

Anything we learn about you from this study will be kept as secret as possible.

Before you say yes to be in this study, we will answer any questions you have. 

If you want to be in this study, please sign your name. You will get a copy of this form to keep 
for yourself.

________________________________________                                ___________________  
              (Sign your name here)        (Date)

HP-00076912 UM IRB Approval Date 2/7/2018
Do Not Sign this Form after this Date 2/6/2019
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APPENDIX E – Consent Form 

 

 
 

Page 1 of 4 Version 01/28/2018

RESEARCH CONSENT FORM

Protocol Title: Invisalign Patient Satisfaction

Study No.: HP-00076912

Principal Investigator: Jose Bosio, DDS, MS, 410-706-2974

• This is a research study regarding satisfaction with Invisalign orthodontic treatment.  
Participation in this study is voluntary and you can ask questions at any time.  If you are 
consenting for someone else, such as a child or someone unable to provide consent themselves, 
then the word “you” means that person.

PURPOSE OF STUDY
• The purpose of this study is to determine how satisfied patients are with the following aspects of 

their Invisalign orthodontic treatment: changes made to the teeth, duration of treatment, happiness 
with the smile, value of the treatment, and comfort during treatment.  

• A placebo is not being used during this study.
• You are being asked to take part in this study because you qualify as a potential participant, as 

your records indicate you have completed Invisalign orthodontic treatment at the University of 
Maryland Department of Orthodontics.

• All patients who have completed Invisalign orthodontic treatment at the University of Maryland 
Department of Orthodontics are being asked to participate in this study – approximately 60 
people qualify to participate.

PROCEDURES

• If you agree to participate in this study, you will be asked to complete a brief (~10-15min) 
survey.  Your initial records of your teeth will then be accessed through the Invisalign website, to 
measure some of the starting conditions of your teeth before you started treatment.  Your health 
records will also be accessed to determine how long it took to complete your orthodontic 
treatment and how long ago your treatment was finished.

• The starting conditions of your teeth will be used along with the duration of your treatment and 
time since completion of treatment to determine if any of these factors play a role in your 
satisfaction with the treatment you received.  There will be no different groups, as all patients 
participating in the study will have completed Invisalign orthodontic treatment.

• You will not be required to make any additional appointments or visits to the orthodontic 
department.  The time required for your participation in the study is limited to the amount of time 
it takes for you to complete the attached survey.

WHAT ARE MY RESPONSIBILITIES IF I TAKE PART IN THIS RESEARCH?
If you take part in this research, you will be responsible to: complete the attached survey and 
allow access to your orthodontic treatment records.

HP-00076912 UM IRB Approval Date 2/7/2018
Do Not Sign this Form after this Date 2/6/2019
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Page 2 of 4 Version 01/28/2018

POTENTIAL RISKS/DISCOMFORTS:
• We believe there are no known risks associated with this research study; however, a possible 

inconvenience may be the time it takes to complete the survey.  
• Certain content discussed in the survey, such as the questions regarding satisfaction with your 

orthodontic treatment may cause you to question your treatment; this is unlikely and has low 
severity.  However, should you have questions regarding your care at the orthodontic clinic, 
please call and ask to speak with your provider or make an appointment at 410-706-7803.

• There is a risk of the potential for the loss/breach of confidentiality.  While this is unlikely to 
occur, the severity is very low that a breach could cause you to be identified by your survey 
responses or measurements of the starting condition of your teeth prior to treatment.  Electronic 
data will be password-protected.

POTENTIAL BENEFITS
• You will not benefit directly from your participation in this study; however, we anticipate that 

your participation will aid in our understanding of the factors that influence patient satisfaction 
with Invisalign orthodontic treatment, so that we may calibrate expectations of future patients and 
recommend or urge a future patient to avoid this type of treatment.

ALTERNATIVES TO PARTICIPATION
• This is not a treatment study. Your alternative is to not take part. If you choose not to take part, 

your healthcare at University of Maryland, Baltimore will not be affected.

COSTS TO PARTICIPANTS
• It will not cost you anything to take part in this study.

PAYMENT TO PARTICIPANTS
• If you satisfactorily complete the entire survey, you will be mailed a $5 gift card.   The survey 

will ask for your current address as well as the type of gift card you prefer.

CONFIDENTIALITY AND ACCESS TO RECORDS
• The study will involve the following confidential information from your health records at the 

orthodontic department: duration of treatment, date treatment was completed (braces removed), 
and some measured aspects of your teeth (crowding in millimeters, overjet in millimeters, and 
overbite in millimeters). 

• The following people closely involved in this study will have access to this information: the 
principal investigator, Dr. Jose Bosio; the master’s thesis research, Dr. Lauren Wiese; the 
research advisor, Dr. Robert Williams; and the statistician, Dr. Maureen Stone. 

• Your information will be kept on a password-protected computer.  Your responses and details 
from your health records will be de-identified as soon as feasible.  This information will be coded 
and the code will be kept on a different password-protected computer.

• The study records will be considered confidential and your name will not be used in reports or 
publications, as all information will be reported as group data only.

• Efforts will be made to limit your personal information, including research study and medical 
records, to people who have a need to review this information. We cannot promise complete 
secrecy. Organizations that may inspect and copy your information include the IRB and other 
representatives of this organization.  The IRB is a group of people who review research studies to 
protect the rights and welfare of research participants.

• The data from the study may be published. However, you will not be identified by name. People 
designated from the institutions where the study is being conducted and people from the sponsor 

HP-00076912 UM IRB Approval Date 2/7/2018
Do Not Sign this Form after this Date 2/6/2019
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will be allowed to inspect sections of your medical and research records related to the study. 
Everyone using study information will work to keep your personal information confidential. Your 
personal information will not be given out unless required by law.

RIGHT TO WITHDRAW
• Your participation in this study is voluntary. You do not have to take part in this research. You 

are free to withdraw your consent at anytime. Refusal to take part or to stop taking part in the 
study will involve no penalty or loss of benefits to which you are otherwise entitled. If you decide 
to stop taking part, or if you have questions, concerns, or complaints, or if you need to report a 
medical injury related to the research, please contact the investigator Dr. Jose Bosio at 410-706-
2974. 

• There are no adverse consequences (physical, social, economic, legal, or psychological) of a 
participant's decision to withdraw from the research.

• If you are an employee or student, your employment status or academic standing at UMB will not 
be affected by your participation or non-participation in this study.

CAN I BE REMOVED FROM THE RESEARCH?
• The person in charge of the research study can remove you from the research study without your 

approval. Possible reasons for removal include untimely completion of the survey, inadequate 
answers to survey questions, or unanswered survey questions.  You will not be notified if you are 
excluded from the study. 

DENTAL SCHOOL SPECIFIC INFORMATION
• It is the Dental School’s policy that all research participants being seen at the Dental School must 

be registered in the School’s patient records system. It is also the Dental School’s policy that the 
care received by research participants can be reviewed by appropriate Dental School personnel 
under the Dental School’s quality assurance program.  These policies help the Dental School to 
verify that your dental care is appropriate, and to provide continued care when research 
participation has concluded.  If you consent to participate in research, please understand that you 
are agreeing that your personal information will be entered in the Dental School’s patient records, 
and that members of the quality assurance staff will have access to your dental information.  The 
records concerning your dental care are confidential as required by law of Maryland and the U.S.

UNIVERSITY STATEMENT CONCERNING RESEARCH RISKS 

The University is committed to providing participants in its research all rights due them under State and 
federal law. You give up none of your legal rights by signing this consent form or by participating in the 
research project. This research has been reviewed and approved by the Institutional Review Board (IRB). 
Please call the Institutional Review Board (IRB) if you have questions about your rights as a research 
participant.

The research described in this consent form has been classified as minimal risk by the IRB of the 
University of Maryland, Baltimore (UMB). The IRB is a group of scientists, physicians, experts, and 
other persons. The IRB’s membership includes persons who are not affiliated with UMB and persons who 
do not conduct research projects. The IRB’s decision that the research is minimal risk does not mean that 
the research is risk-free. You are assuming risks of injury as a result of research participation, as 
discussed in the consent form.

If you are harmed as a result of the negligence of a researcher, you can make a claim for compensation. If 
you have questions, concerns, complaints, or believe you have been harmed through participation in this 

HP-00076912 UM IRB Approval Date 2/7/2018
Do Not Sign this Form after this Date 2/6/2019
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research study as a result of researcher negligence, you can contact members of the IRB or the staff of the 
Human Research Protections Office (HRPO) to ask questions, discuss problems or concerns, obtain 
information, or offer input about your rights as a research participant. The contact information for the IRB 
and the HRPO is:

University of Maryland Baltimore
Human Research Protections Office 

620 W. Lexington Street, Second Floor
Baltimore, MD 21201

410-706-5037

Signing this consent form indicates that you have read this consent form (or have had it read to you), that 
your questions have been answered to your satisfaction, and that you voluntarily agree to participate in 
this research study. You will receive a copy of this signed consent form.

If you agree to participate in this study, please sign your name below.

____________________ ____________________ __________
Participant’s Signature Print Name Date:

____________________ ____________________ __________
Parent/Guardian Signature Print Name Date:

____________________ ____________________ __________
Investigator or Designee Print Name Date:
Obtaining Consent Signature

HP-00076912 UM IRB Approval Date 2/7/2018
Do Not Sign this Form after this Date 2/6/2019
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APPENDIX F – HIPAA Authorization Form 

 

Health Insurance Portability and Accountability Act (HIPAA) 
AUTHORIZATION TO OBTAIN, USE AND DISCLOSE 

PROTECTED HEALTH INFORMATION FOR RESEARCH 
 

One copy of this document, signed and dated, must be given to the research subject                                                              Version: 03.01.2010         
Page 1 of 2 

 

Name of Study Volunteer:    __________________________________________________________________ 

Date of Birth:  ________________                        Medical Record Number: ___________________________ 

NAME OF THIS RESEARCH STUDY:    Invisalign Patient Satisfaction 
 
UMB IRB APPROVAL NUMBER:   HP-00076912 

RESEARCHER’S NAME:    JOSE BOSIO, DDS, MS 

RESEARCHER’S CONTACT INFORMATION:  
      Orthodontic Department 
      University of Maryland School of Dentistry (UMSOD) 
      650 W Baltimore St, Baltimore MD 21201, Room 3205 
      410-706-2974 

This research study will use health information that identifies you/your child. If you/your child agree to participate, 
this researcher will use just the health information listed below. 

THE SPECIFIC HEALTH INFORMATION TO BE USED OR SHARED: 
• Your/your child’s date of birth, address, phone number  
• Your/your child’s duration of orthodontic treatment, date treatment was completed (braces removed), and some 

measured aspects of your/your child’s teeth (crowding in millimeters, overjet in millimeters, and overbite in 
millimeters).      

Federal laws require this researcher to protect the privacy of this health information. He/she will share it only with 
the people and groups described here. 

PEOPLE AND ORGANIZATIONS WHO WILL USE OR SHARE THIS INFORMATION: 
• Dr. Jose Bosio and his research team. 
• The sponsor of the study, or its agents, such as data repositories or contract research organizations 
• Organization that will coordinate health care billing or compliance such as offices within UMSOM; the 

University of Maryland, Baltimore (UMB); University Physicians, Inc. (UPI) and the faculty practices 
of the UMB, and University of Maryland Medical System (UMMS). 

 
THIS AUTHORIZATION WILL NOT EXPIRE.  BUT YOU CAN REVOKE IT AT ANY TIME. 
To revoke this Authorization, send a letter to this researcher stating your decision. He/she will stop collecting 
health information about you/your child. This researcher might not allow you/your child to continue in this 
study. He/she can use or share health information already gathered.  
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Health Insurance Portability and Accountability Act (HIPAA) 
AUTHORIZATION TO OBTAIN, USE AND DISCLOSE 

PROTECTED HEALTH INFORMATION FOR RESEARCH 
 

One copy of this document, signed and dated, must be given to the research subject                                                              Version: 03.01.2010         
Page 2 of 2 

ADDITIONAL INFORMATION: 
 

• You can refuse to sign this form. If you do not sign it, you cannot participate in this study. This will not 
affect the care you/your child receive at: 

o University Physicians, Inc. (UPI) 
o University of Maryland Medical System (UMMS) 

 It will not cause any loss of benefits to which you/your child are otherwise entitled. 
• Sometimes, government agencies such as the Food and Drug Administration or the Department of 

Social Services request copies of health information. The law may require this researcher, the UMSOM, 
UPI or UMMS to give it to them. 

• This researcher will take reasonable steps to protect your/your child’s health information. However, 
federal protection laws may not apply to people or groups outside the UMSOM, UMB, UPI, or UMMS.    

• Except for certain special cases, you/your child have the right to a copy of your/your child’s health 
information created during this research study. You may have to wait until the study ends. Ask this 
research how to get a copy of this information from him/her. 

 
My signature indicates that I authorize the use and sharing of my/my child’s protected health information for 
the purposes described above. I also permit my doctors and other health care providers to share my/my 
child’s protected health information with this researcher for the purposes described above.  

 

Signature:  __________________________________________________ Date: _______________________ 
 

Name (printed) ______________________________________ 
 

Privacy Questions? Call the UMSOM Privacy Official (410-706-0337) with questions about your/your child’s 
rights and protections under privacy rules. 

Other Questions? Call the researcher named on this form with any other questions. 
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