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ABSTRACT

Aim & Hypothesis: The main goals for any dental treatment are overall comfort, esthetics,
masticatory function and speech. Patients’ satisfaction in these aspects is key to any
successful dental procedure. Dental esthetics is a major concern for patients seeking
restorative treatments in the maxillary anterior area. It has been reported that the esthetic
perceptions of a patient may differ from those of his or her dentist. Also, dentists may have a
different viewpoint of a patient’s esthetic appearance than the patient her/himself. This can
result in dissatisfaction with the treatment end results. Hence, the objectives of this study are
to compare patients’ and dentists’ satisfactions with dental esthetics before and after esthetic
treatments and to compare the difference between patients’ and dentists’ esthetic assessment.

Materials & Methods: Thirty patients and eleven dentists were selected for this study. From
the dentists, there were nine dentists who preformed the esthetic treatment and two who
evaluated patients’ photographs. Patients and dentists rated their satisfactions with the
patient’s front teeth on 100mm VAS bars before and after the esthetic treatment. Satisfaction
scores were on color, shape and size of the front teeth and overall smile. The improvement
scores (satisfaction score after treatment minus satisfaction before treatment) were calculated
and compared for patients and both dentists.

Results: From the patients, there were nineteen females (63.33%) and eleven males
(36.67%). Age ranged from16 to 68 years (mean 42.03, SD 18.38). The median (IQR)
iv

improvement for color was 54 (50), for shape was 55 (66), for size was 31 (55), and for
overall smile was 42 (39). For operating dentists, the median (IQR) improvement for color
was 45 (21), for shape was 35 (31), for size was 20 (50) and for overall smile was 30 (35).
For evaluating dentists, the median (IQR) improvement for color was 30 (33), for shape was
25 (35), for size was 40 (37) and for overall smile was 30 (30). Patients and both types of
dentist showed significantly higher satisfaction scores after the esthetic treatment than before
for all esthetic parameters (p<0.001).

Conclusions: Before treatment, evaluating dentists’ satisfaction scores were significantly
lower than patients’ scores for all esthetic parameters except for shape, which was not
significant. Regarding satisfaction improvement scores, patients were significantly higher
than operating dentists for overall smile.
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Assessment of Dental Esthetics by Patients and Dentists Before and
After Treatment
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Background

Facial Attractiveness and Teeth
The appearance of the face has an important social and psychological effect on the
individual. Facial attractiveness has been considered the most important characteristic in the
development of one’s image and self-esteem1,2. People who are satisfied with their facial
appearance appear to be more self-confident and have higher self-esteem than those who are
dissatisfied2,3. The eyes and mouth are the most important features in determining the
attractiveness of a person4,5,6. Mobilization of the eyes and the mouth is a key process
through which facial expression is created. Such expression is an important component of
interpersonal communication and social exchange7.

In the assessment of facial appearance, the oral region has been identified as one of the
most important aspects8. A person’s eyes are attracted first to a single location most likely the
most dominant, bright or moving part. In a face, the mouth contains contrasts of bright teeth
against red lips and is active in speech and expression. So, it is dominant and attracts one's
attention first9. Therefore, the mouth plays an important role when an individual speaks or
approaches others10.

As the mouth is the center of communication in the face, the person’s smile and dental
appearance are important indicators in assessing facial expression and attractiveness11. An
unattractive dental appearance such as discolored or worn teeth, chipped enamel, defective
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restorations, caries lesions or open spaces may have serious negative consequences for
judgments regarding the self and result in negative feedback from others7. In fact, several
studies reported that tooth display has been shown to influence other people’s judgment of a
person’s facial attractiveness12,13,14,15. Moreover, it has been reported that people with
excellent dental esthetics were related to a positive personality and character, while those
with poor dental esthetics were linked to a personality that is lacking self-confidence11,16.
Therefore, dental esthetics is a major concern for patients seeking restorative treatments in
the maxillary anterior area, as they are the most apparent in the smile. A study reported
restoring teeth successfully within the esthetic zone results in a positive effect on a patient’s
self-esteem and quality of life17.

Dental Esthetics
Esthetics is the field of dentistry that contains the principles, standards, techniques and
skills used to improve the symmetry and appearance of the teeth and smile18. This field has
become an important part of dentistry. In the past, the importance of esthetics was often
second to function, structure and biology. However, if a treatment plan does not begin with a
clear view of its esthetic impact on the patient, the outcome can be disastrous19.

Today, the focus of many adult patients has shifted toward esthetics and to how can their
teeth be made to look better. In fact, studies have shown that esthetic considerations are one
of the primary reasons for patients to seek dental care20,21. A number of studies have shown
that people are more concerned about missing anterior teeth and their replacement than about
posterior ones as esthetics seems to be more important than the function of the teeth22.
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Patients and consumers now demand not only a healthy mouth but also a perfect smile.
Esthetic dentistry can include any field that tends to improve the appearance of teeth and
smile such as orthodontics, periodontics, restorative dentistry and maxillofacial surgery.

The ultimate objective of esthetics dentistry is to create a beautiful smile, with teeth of
pleasing inherent proportions to one another, and a pleasing tooth arrangement in harmony
with the gingiva, lips and face of the patient23. Thus, there are numerous factors that affect
dental and dentofacial esthetics. These factors could be classified into four categories: 1)
facial and muscular considerations which determine how the lips and soft tissue frame the
smile in different positions of speech, smiling and laughter; 2) esthetic conditions related to
gingival health and appearance. The gingiva is an essential component of effective smile
design. Inflamed, uneven gingival lines detract from a pleasing smile. Blunted papilla and
asymmetric gingival crests become part of the overall esthetic picture; 3) dental
considerations, which include factors that affect the look and appearance of anterior teeth; 4)
and lastly, the interrelationships of the face, lips, gingiva, and teeth in obtaining an overall
esthetic result. This includes factors that identify and analyze the relationships and ratios
between anterior teeth and surrounding facial tissue landmarks. For example, whenever
possible, the midline between the maxillary central incisors should be coincidental with the
facial midline24.

Esthetic Parameters
Our study will focus on the third category which is dental esthetics related to anterior
teeth. Tooth color, shape and size are important parameters that relate to dental esthetics and
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patient’s smile25. Tooth color can be described according to the Munsell color space in terms
of hue, value and chroma26. Hue is the attribute of a color that enables one to distinguish
between different families of color, for example, reds, blues and greens. Value indicates the
lightness of a color ranging from pure black to pure white. Chroma is the degree of color
saturation and describes the strength, intensity or vividness of a color. In addition to value,
hue and chroma, other more subtle secondary optical properties of the tooth exist and which
can affect the overall appearance of the tooth. These have been reported to include
translucency, opacity, iridescence, surface gloss and fluorescence27. Translucency and
opacity have been viewed as the most important of these secondary properties, since they are
an indication of the quality and quantity of light reflection28. In general, the maxillary
anterior teeth are slightly more yellow than mandibular anterior teeth, and the maxillary
central incisors are higher in value than the lateral incisors and canines. The middle site of
the tooth has been described as the site that best represents the color of the tooth material29.
This is because the incisal site is most often translucent and is affected by its background and
because the cervical color is modified by the scattered light from the gingiva30. Tooth shade
or color is the most affected element in smile creation. One study showed that tooth color is a
highly significant factor in the perception of smile attractiveness31. Other studies reported
that tooth color was one of the most important factors in the satisfaction with oral
appearance11,32.

Tooth shape also plays a key role in determining a person’s smile. Williams suggested
that tooth shape should be determined by facial form33. However, selecting tooth shape on
the basis of facial form has not been supported by the literature. In fact, several studies have
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found no correlation between facial outline and actual or preferred tooth shape34,35.
Stereotyping is another popular method to determine an appropriate tooth shape; women are
supposed to have rounder, softer, and more delicate teeth, while men’s teeth supposedly are
more square and have more pointed angles36.

Another key factor in smile design is tooth size. Many authors recommend using the
golden proportion described by Levin to define the optical width of the maxillary teeth as
they go posteriorly37, 38. However, studies have shown that this golden proportion between
the widths of the maxillary anterior teeth did not exist in individuals, who is smile was found
esthetic39, 40. The width of an ideal maxillary central incisor should be approximately 80% of
its height41, but it has been reported to vary between 66% and 80%42. A greater width/height
ratio means a squarer tooth, while a lower ratio indicates a longer one. A study also
concluded that patients prefer having a full display of teeth as well as some gingival display.
This was determined by evaluating dimensions and visibility of teeth11.

There are a number of dental procedures that can improve the color, shape and size of
anterior teeth. Crowns, veneers, composite restorations and bleaching are good options to
restore unesthetic anterior teeth. One study reported that placing veneer restorations resulted
in higher patients’ satisfaction regardless the type or number of veneers43. Another study
reported similar results for placing bonded restorations on anterior teeth44.
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Patients’ Self-Assessment and Satisfaction
In general, the main goals for any dental treatment are overall comfort, esthetics,
masticatory function and speech45. Patients’ satisfaction in these aspects is key to any
successful dental practice. The importance of these contributors to patient satisfaction may be
influenced by age, gender, socioeconomic status, educational level, etc. It has been reported
that various groups of patients had different attitudes towards the appearance of their teeth
depending on their age, sex and education 10,25. Some studies show that the appearance of
teeth is less important for seniors than it is for younger people10, 46. This is maybe because
dental appearance and oral health become secondary preoccupations for the elderly patient,
who is more interested in his/her well-being and other more potentially incapacitating health
problems32, 47. In the United Kingdom, one study showed that older patients were in general
more satisfied with their dental appearance than younger patients47.

Previous studies have demonstrated that females are more dissatisfied with the appearance
of their dentition than males48, 49. In general, males are less critical than females regarding
dentofacial appearance and general physical attractiveness32. In a study in Eastern Finland,
females were more dissatisfied with the general appearance of their teeth compared with
males10. People who had higher education levels tended to rate their dental appearance more
positively50. Interestingly, it was also reported that with the increase in the education level,
the dissatisfaction with tooth color decreased51.
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Several studies have compared smile assessments performed by patients or laypeople and
dentists 52,53,54. These studies concluded that dentists are far more critical in their esthetic
perceptions than patients or laypeople. It has been reported that the esthetic values of a
patient may differ from those of his or her dentist 52. Moreover, several authors have found
discrepancies between the treatment needs perceived by patients and those assessed by dental
professionals. For example, one study revealed that patients and dentists had different
preferences for the correct proportions of maxillary teeth and types of symmetry in anterior
teeth 52. Another study concluded that orthodontists, prosthodontists and laypeople had
different perceptions of smile esthetics when evaluating smiles with deviations in gingival
margin height of a maxillary central incisor and dental midline shifts 55. Self-assessed dental
appearance has gained increasing interest among dental clinicians, given that patients and
dentists often differ in their evaluations of dental esthetics 54. Thus, the patient’s self-image
plays an essential role in clinical treatment decisions and in the dentist’s esthetic judgment56.

Aims and Hypothesis
Occasionally, dentists may have a different perception of a patient’s esthetic appearance
than the patient her/himself. This can result in dissatisfaction with the end result 52. The
judgment of the patient regarding esthetic outcomes and their satisfaction is the most
important to the success of esthetic treatments and if dentists have a better understanding of
what’s important to the patient they can do better with esthetic treatments. There is little
information on the differences between the patient’s and the dentist’s evaluations on anterior
esthetics. Hence, the aims of this prospective study were:
1) To evaluate the factors that influence patients’ satisfaction with dental esthetics.
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2) To compare patients’ and dentists’ satisfactions with dental esthetics before and after
treatment in the maxillary esthetic (anterior) zone.
3) To compare the difference between patients’ and dentists’ esthetic assessment.

Our hypothesis was that patients’ and dentists’ satisfactions with esthetic appearance
would be significantly greater after treatment than before. Our second hypothesis was that
satisfaction scores for patients after treatment would be highest, for dentists that were
performing the procedure second highest and evaluating dentists last.
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Research Design and Methods

Study Design
The Tufts University Health Science Institutional Review Board (IRB) approved this
study in April 2012. A questionnaire was developed for patients to complete once prior to the
start of the restorative treatment, and once after completion of the treatment. Patients were
handed the questionnaire and instructions were given by the investigator on how to fill it out.
The before-treatment questionnaire was handed out at the initial visit and the after-treatment
questionnaire was given to the patients at the follow-up visit one week after completing the
treatment. Also, following standards of care in the department, intraoral photographs of
patients’ upper front teeth and frontal extraoral photographs were taken before and after the
restorative procedure (Figure 2). The intraoral photograph was a front view with retracted
lips, whereas the extraoral photographs included frontal view of the patient’s smile and a
close-up view of teeth and lips in a full smile.

The questionnaire contained patient demographic information and various esthetic
parameters including the color, shape, and size of the teeth and overall smile. The maxillary
esthetic zone included the eight upper front teeth from first premolar to first premolar.
Patients were asked to evaluate their satisfaction of their front teeth/tooth color, shape, size
and overall smile before the restorative procedure and after. Any restorative treatment that
could affect these esthetic parameters was performed. This involved crowns, veneers,
anterior composite restorations and/or bleaching. Treatment time varied according to the type
10

of the procedure required. A minimum of one tooth located in the esthetic zone and requiring
restorative treatment for esthetic improvement was a prerequisite for the study.

A similar questionnaire with the same esthetic parameters was also given and completed
by two dentists; one was the dentist performing the restorative treatment (operating dentist),
and the other was a neutral dentist, who was viewing patients’ photographs before and after
treatment without having been involved in the treatment (evaluating dentist). The dentists
were asked to evaluate their satisfaction of patients’ front teeth/tooth color, shape, size and
overall smile. The questionnaire was handed to the two dentists once prior to the start of the
restorative treatment, and once after completion of the treatment. Dentists were instructed on
how to fill and evaluate their satisfaction on the questionnaire. This part of the study was
aiming to investigate the differences between the patients’/laypersons’ and the dentists’
interpretation of the esthetic outcome.

Sample Size Calculation
A power calculation was performed using the statistical software nQuery Advisor
(Version 7.0). The anticipated effect size was ascertained via a literature review. Based on
the results from Jornung et al25 and Albashaireh et al57, the anticipated satisfaction mean for
shade before treatment was 49.6 and after treatment was 61.0 yielding a mean difference of
11.4 between patients’ satisfaction before restorative treatment and after the treatment. Based
on these results and a standard deviation of 20, a sample size of n=30 was found to be
adequate to obtain a Type I error rate of 5% and a power of 85%.
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Study Sample
Thirty-two participants were selected amongst a pool of patients seeking treatment at the
Esthetic Dentistry Program in the Department of Prosthodontics and Operative Dentistry at
Tufts University School of Dental Medicine (TUSDM). Patient selection was done during the
treatment plan visit to determine the type of treatment needed. Two patients dropped from
the study: one declined to complete the questionnaire and one had some complication during
the treatment. Thirty patients completed the before and after questionnaires.

Participating Dentists
Eleven dentists from the Department of Prosthodontics and Operative Dentistry at
TUSDM were involved in this study. Nine dentists performed the restorative procedure on
patients. Two experienced faculty members, who were not involved in the restorative
procedures, were selected to evaluate patients’ photographs. Each of them reviewed the
photographs of 15 patients. Photographs were distributed randomly to those dentists. All
subjects, including patients, operators and dentists reviewing the photographs were consented
with an informed consent form prior to participation in the study.

Inclusion criteria:
1- Patients with stable occlusion and healthy gingiva.
2- Patients with one or more maxillary teeth that lie in the esthetic zone (anterior teeth
from first premolar to first premolar) and requiring restorative work for esthetic
improvement.
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3- Treatments including one, several or all of the following: crowns, veneers, bleaching
and/or anterior composite restorations.

Exclusion criteria:
1- Patients with parafunctional habits.
2- Children/adolescents during the growth process.
3- Multiple missing anterior teeth.
4- Implant supported rehabilitations.
5- Teeth with periodontal involvement or with significant orthodontic problems.

Variables & Statistical Analysis
The primary outcome variable was the improvement of patient satisfaction. Patient
satisfaction scores were answered by marking a vertical line on 100-mm visual analog scale
(VAS) bars (Figure 3). The left anchor of the bars was labeled “not satisfied” and had a score
of 0 and the right anchor was labeled “very satisfied” with a score of 100. The satisfaction
scores were on front teeth/tooth color, shape, size, and overall smile. The patients were
surveyed before they begin the required esthetic treatments and after they have completed the
treatment. Patient satisfaction was on their tooth/teeth that had the restorative procedure and
overall smile. Then, improvement scores for all esthetic parameters (patient’s satisfaction
after treatment minus patient’s satisfaction before treatment) were calculated. Because
bleaching would only affect the color of the teeth and eventually the smile, participants who
had bleaching (and the dentists who rated them) only rated their satisfaction with the color of
the front teeth and overall smile.
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The satisfaction results from both surveys were compared using the Wilcoxon signed-rank
test due to the non-normality of the data. The level of significance was set at 0.05. In
addition, Spearman’s correlation was used to assess the association between age and
improvement scores. Mann-Whitney U tests were applied to assess the associations between
gender and improvement scores.

Two different dentists were surveyed before and after the treatment: 1) the dentist who
performed the procedure, and 2) a dentist who viewed the photos of the patient’s upper front
teeth before and after the procedure. The dentists’ assessments were also answered on 100mm visual analog scale (VAS) bars. The left anchor of the bars was labeled “not satisfied”
and had a score of 0, the right anchor was labeled “very satisfied” with a score of 100.
Dentists’ scores also were on front teeth color, shape and size. Satisfaction scores were
received for the patient’s tooth/teeth that had received treatment as well as for the overall
smile.

Dentists’ satisfaction results from both surveys were compared using Wilcoxon signedrank test due to the non-normality of the data. Answers of the patients and the two dentists
were compared to each other using Friedman test due to the non-normality of the data. This
included satisfaction scores before the esthetic treatment and satisfaction improvement
scores. Post-hoc Wilcoxon signed-rank tests with Bonferroni correction were used along with
the Friedman test in comparing satisfaction scores. The level of significance was also set at
0.05.
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The Kruskal-Wallis was used to assess the differences in improvement scores between
operating dentists for all esthetic parameters. In addition, a Mann-Whitney U test was used to
access the differences between the two evaluating dentists. The statistical software SPSS
(Statistical Package for the Social Sciences, SPSS Inc. Chicago, IL) was used in this study.
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Results

Demographics and Type of Esthetic Treatment
Nineteen subjects were females (63.33%) and eleven were males (36.67%). Ages ranged
from16 to 68 years (mean 42.03, SD 18.38). Seven (23.3%) patients received bleaching only.
One hundred percent of the 21 subjects who responded to the race section were White.
Twenty-nine subjects responded to the question about education level. Seven had a high
school diploma or lower degree (24.14%) and 22 had an associate or higher degree (75.86%).
There were 47 crowns, 21 veneers, 8 anterior composite restorations and 11 bleaching cases
included in this study.

Patient Satisfaction
Descriptive statistics about patient satisfaction before and after the restorative procedure
are presented in Table 1. All subjects showed higher satisfaction scores for all esthetic
parameters after the restorative treatment, with the exception of two subjects, whose
satisfaction stayed the same for tooth size, and one subject, whose satisfaction stayed the
same for tooth shape. The median (inter-quartile range) improvement for color was 54 (50),
for shape it was 55 (66), for size 31 (55), and for overall smile 42 (39). The Wilcoxon
signed-rank test revealed that the improvements were statistically significant on all esthetic
parameters (p<0.001). The Spearman correlation analysis showed no significant association
between age and any improvement score (all p>0.05). The Mann-Whitney U test showed no
significant association between gender and any improvement score (all p>0.05).
16

Operating Dentists’ Satisfaction
Table 2 shows descriptive statistics of the operating dentists’ satisfaction scores before
and after the restorative procedure. For each esthetic parameter, improvement from before to
after was found in at least 73.9% of cases. The median (inter-quartile range) improvement for
color was 45 (21), for shape 35 (31), for size 20 (50) and for overall smile was 30 (35). The
Wilcoxon signed-rank test showed that these results were statistically significant on all
esthetic parameters (p<0.001). The Kruskal-Wallis test showed that there were no
differences between operating dentists’ improvement scores for all esthetic parameters
(p>0.05).

Evaluating Dentists’ Satisfaction
Descriptive statistics of the evaluating dentists’ scores before and after treatment are
presented in Table 3. Improvement from before and after treatment was found in at least
91.3% of cases for each esthetic parameter. The median (inter-quartile range) improvement
for color was 30 (33), for shape 25 (35), for size 40 (37) and for overall smile 30 (30). The
Wilcoxon signed-rank test revealed that these results were statistically significant on all
esthetic parameters (p<0.001). The Mann-Whitney U test revealed that the differences in
improvement scores between the two evaluating dentists were not significant for any of the
esthetic parameters (p>0.05).
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Comparing Patients’ and Dentists’ Satisfactions
In Tables 1, 2, 3, and Figure 4, comparisons of the median baseline scores of satisfaction
are demonstrated. The median (inter-quartile range) satisfaction scores for patients before the
esthetic treatment were 34 (48) for color, 45 (60) for shape, 65 (45) for size and 50 (41) for
overall smile. The median (inter-quartile range) satisfaction scores for operating dentists
before the treatment were 42.5 (20) for color, 50 (40) for shape, 60 (45) for size and 60 (40)
for overall smile. For evaluating dentists, the median (inter-quartile range) satisfaction scores
before the treatment were 20 (20) for color, 30 (35) for shape, 30 (45) for size and 40 (33) for
overall smile. On all esthetic parameters except for size, operating dentists had the highest
scores and evaluating dentists had the lowest scores. For size, patients had the highest scores
and evaluating dentists the lowest. All Friedman tests comparing patients, operating dentists
and evaluating dentists showed statistically significant differences (p<0.001). The post-hoc
Wilcoxon signed-rank tests with Bonferroni correction were statistically significant
(p<0.017) when comparing evaluating dentists’ scores to patients and operating dentists’
scores for all esthetic parameters, except when comparing evaluating dentist to patient scores
for the shape. However, the post-hoc tests comparing patients to operating dentists were not
significant (p>0.017).

Comparisons of median satisfaction improvement scores of patients and both types of
dentist are presented in Tables 1, 2, 3 and Figure 5. Satisfaction improvement scores for color
and shape were the highest for patients, second for operating dentists and last for evaluating
dentists. For size, evaluating dentist scores were highest, followed by patients and operating
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dentists’ scores. Patient scores were higher than both dentists’ scores for overall smile, with
operating and evaluating dentists being equal. Friedman tests did not reveal statistically
significant differences for color and shape (p>0.05). However, they were significant for size
and overall smile (p<0.05). Post-hoc Wilcoxon signed-rank tests with Bonferroni correction
did not show statistically significant differences (p>0.017) except when comparing the level
of patients’ satisfaction with his/her overall smile to the operating dentists (p<0.017).
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Discussion

This study aimed to compare patients’ satisfaction with dental esthetics before and after
restorative treatments in the anterior teeth. Thirty patients evaluated their satisfaction with
their anterior teeth before and after esthetic treatments. Also, two dentists evaluated their
satisfaction of patients’ front teeth before and after the treatment. One dentist performed the
restorative procedure and the other one viewed patients’ photographs. Patients and dentists
assessed their satisfactions on 100mm VAS bars before and after the esthetic treatment.
Satisfaction scores were on color, shape and size of teeth and overall smile. The patients’
satisfaction scores after esthetic treatments as well as dentists’ satisfaction were higher than
before treatment. Two studies reported similar results after the esthetic treatments. Goldstein
et al performed a study to investigate the patients’ satisfaction with bonded restorations.
Results showed that patients who have selected bonded restoration, as their esthetic dental
procedure of choice, expressed high level of satisfaction after treatment44. Also, a study by
Meijering et al. who found that patients’ satisfaction percentages were significantly higher
after placing a veneer restoration than before43.

In our results, the median satisfaction improvement scores for teeth color were the highest
in the patients’ assessment. However, Friedman tests indicated that this was not statistically
significant. Other studies such as the one by Samorodnitzky-Naveh et al. concluded that
tooth color has the greatest impact on the general appearance of the teeth and on patients’
satisfaction58. Tooth color is a major concern for patients seeking esthetic treatment.
20

Meijering et al. compared the reasons for dental treatment between the patient and the
dentist. Tooth shape showed to be more important in the dentist view than for patients, while
tooth color was more important for the patient43.

In our study, no significant associations were found between age and any of the esthetic
parameters, including tooth color. This is in contrary to other studies, which showed that
younger patients had greater satisfaction with lighter teeth color. For example, Akarslan et al.
found that younger patients, between age 19 and 39 had a greater preference for whiter teeth
and showed higher satisfaction for whiter shades than older patients51. Similarly, a study by
Vallittu PK et al. concluded that younger patients had a greater preference for white teeth
than older patients10.

In the present study, we did not find any significant association between gender and any
of the esthetic factors. This is in contrast to results from the literature showing that male
patients expressed higher satisfaction rates than females10,32,57. For instance, a study by
Neumann LM et al. reported that men expressed greater satisfaction with their teeth
appearance, even when appreciable esthetic defects were present32.

Dentist and patient should plan together to construct a treatment in order to meet patient’s
expectations and esthetic demands. For this reason, this study compared patient’s and
dentist’s satisfaction with the esthetic treatment. For over all smile, our results indicated that
satisfaction improvement scores for patients were higher than operating dentist’s scores. A
study by Albashaireh et al. reported similar results. This study compared between dentists’
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and patients’ assessments of esthetic quality with anterior restorations. The satisfaction
percentage of patients was higher (64.6%) than those demonstrated by dentists (43.8%)57.

Our study showed satisfaction scores before treatment for evaluating dentists were lower
than patients’ scores. This may be because dentists are far more critical in their esthetic
perceptions than patients or laypeople when assessing esthetic parameters and they are more
capable of identifying deviations from the so-called ideal appearance50, 51,52. The judgment of
the patient regarding esthetic outcomes and their satisfaction is most important to the success
of any esthetic restoration. Therefore, the patient’s esthetic perception and viewpoint should
be considered to provide measurements that the dentist can use to create or imitate a smile
that is pleasing and satisfactory to the patient.

Dentists may have different esthetic perceptions from patients, so these differences should
be understood and explored in order to escalate the patient’s satisfaction with the esthetic
outcome and treatment end results.
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Limitations & Future Studies

In our study, we focused on subjects’ satisfaction with dental esthetics, which included
color, shape and size of anterior teeth. There are other factors that could affect the smile
appearance such as the lips and the gingiva. These factors may have a large impact on the
patient’s satisfaction with his/her overall smile. Future studies might consider involving such
factors into the subject’s satisfaction assessment.

Future studies should also include implant supported prosthesis and/or fixed prosthesis
replacing one or more of the anterior teeth. Patients with missing anterior teeth are more
concerned about their esthetic appearance, and the esthetic outcomes with tooth replacement
are more important to them than the function22.
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Conclusions

Within the limitations of the study, the following conclusion can be drawn:
1) Patients and both operating and evaluating dentists showed significantly higher
satisfaction scores after the esthetic treatment than before for all esthetic parameters.
2) Before treatment, evaluating dentists’ satisfaction scores were significantly lower
than patients’ scores for all esthetic parameters except for shape, which was not
statistically significant. Evaluating dentists’ satisfaction scores were significantly
lower than operating dentists’ scores for all esthetic parameters. Differences in
satisfaction scores between operating dentists and patients were not significant.
3) Regarding satisfaction improvement scores, patients were significantly higher than
operating dentists for overall smile. No other significant differences were found.
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Appendix A: Tables
Table 1:
Patient Satisfaction Before & After the Esthetic Treatment
N (%)

Mean

SD

Median

IQR*

Min

Max

N (%) Improved

N (%) Declined

N (%) Zero Change

Color Before

30 (100)

45.73

29.51

34

48

0

98

--

--

--

Color After

30 (100)

93.57

10.73

99

10

60

100

--

--

--

Color Improvement**

30 (100)

47.83

28.54

54

50

2

100

30 (100)

0

0

Shape Before

23 (76.7)

48.78

32.28

45

60

0

99

--

--

--

Shape After

23 (76.7)

98.13

4.56

100

2

80

100

--

--

--

Shape Improvement**

23 (76.7)

49.35

33.59

55

66

0

100

22 (95.7)

0

1 (4.3)

Size Before

23 (76.7)

55.65

32.22

65

45

0

100

--

--

--

Size After

23 (76.7)

96.65

11.00

100

0

50

100

--

--

--

Size Improvement**

23 (76.7)

41.00

34.02

31

55

0

100

21 (91.3)

0

2 (8.7)

Smile Before

30 (100)

51.03

25.10

50

41

10

99

--

--

--

Smile After

30 (100)

94.53

9.11

99.5

5

70

100

--

--

--

Smile Improvement**

30 (100)

43.50

24.15

42

39

1

90

30 (100)

0

0

*IQR= Interquartile Range
**All p-values for improvement scores were less than 0.001
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Table 2:
Operating Dentists Satisfaction Before & After the Esthetic Treatment
N (%)

Mean

SD

Median

IQR*

Min

Max

N (%) Improved

N (%) Declined

N (%) Zero Change

Color Before

30 (100)

42.87

24.56

42.5

20

0

100

--

--

--

Color After

30 (100)

86.40

9.06

90

10

70

100

--

--

--

Color Improvement**

30 (100)

43.53

21.50

45

21

0

90

29 (96.7)

0

1 (3.3)

Shape Before

23 (76.7)

57.61

22.03

50

40

25

95

--

--

--

Shape After

23 (76.7)

86.65

14.19

90

15

35

100

--

--

--

Shape Improvement**

23 (76.7)

29.04

19.17

35

31

0

60

20 (86.9)

0

3 (13.1)

Size Before

23 (76.7)

60.70

26.06

60

45

20

100

--

--

--

Size After

23 (76.7)

87.35

15.93

90

5

20

100

--

--

--

Size Improvement**

23 (76.7)

26.65

25.02

20

50

-5

70

17 (73.9)

2 (8.7)

4 (17.4)

Smile Before

30 (100)

60.43

20.17

60

40

30

100

--

--

--

Smile After

30 (100)

87.30

11.26

90

15

50

100

--

--

--

Smile Improvement**

30 (100)

26.87

18.47

30

35

0

60

27 (90)

0

3 (10)

*IQR= Interquartile Range
**All p-values for improvement scores were less than 0.001
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Table 3:
Evaluating Dentists Satisfaction Before & After the Esthetic Treatment
N (%)

Mean

SD

Median

IQR*

Min

Max

N (%) Improved

N (%) Declined

N (%) Zero Change

Color Before

30 (100)

21.53

13.35

20

20

0

50

--

--

--

Color After

30 (100)

59.00

20.18

55

23

10

90

--

--

--

Color Improvement**

30 (100)

37.47

23.32

30

33

-20

80

29 (96.7)

1 (3.3)

0

Shape Before

23 (76.7)

32.17

25.57

30

35

0

90

--

--

--

Shape After

23 (76.7)

62.74

22.61

60

40

25

98

--

--

--

Shape Improvement**

23 (76.7)

30.57

29.69

25

35

-30

90

21 (91.3)

1 (4.35)

1 (4.35)

Size Before

23 (76.7)

35.00

26.92

30

45

0

90

--

--

--

Size After

23 (76.7)

66.70

21.40

70

25

20

98

--

--

--

Size Improvement**

23 (76.7)

31.70

27.98

40

37

-30

85

21 (91.3)

1 (4.35)

1 (4.35)

Smile Before

30 (100)

35.50

19.44

40

33

0

70

--

--

--

Smile After

30 (100)

70.50

16.54

70

21

25

100

--

--

--

Smile Improvement**

30 (100)

35.00

24.17

30

30

5

85

30 (100)

0

0

*IQR= Interquartile Range
**All p-values for improvement scores were less than 0.001
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Appendix B: Figures

Figure 1:
Flow Chart
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Figure 2

2.a

2.b

2.c

2.d

2.e

2.f

2.a: Extraoral photograph, close up smile view before treatment
2.b: Intraoral photograph, retracted view before treatment
2.c: Extraoral photograph, face with a smile view before treatment
2.d: Extraoral photograph, face with a smile view after treatment
2.e: Extraoral photograph, close up smile view after treatment
2.f: Intraoral photograph, retracted view after treatment
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Figure 3:
Visual Analog Scale (VAS) Used in the Questionnaire for Satisfaction Rating with the Front
Teeth/Tooth Color, Shape, Size & Overall Smile

L Not Satisfied

Very Satisfied

J
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Figure 4:
Patients & Dentists Median Satisfactions Before the Esthetic Treatment
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Figure 5:
Patients & Dentists Median Satisfaction Improvements
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Appendix C: The Questionnaires
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Part I: Subject’s Questionnaire:
Date of taking this survey:

/

/

Dear Patient,
This questionnaire is a part of a Master’s research project at Tufts University School of
Dental Medicine (TUSDM). This is a confidential survey that assesses patients’ satisfaction
with dental esthetic treatment. Esthetic treatment includes any dental procedure in the
maxillary “upper” front teeth that tends to improve a patient’s smile. This survey is intended
to evaluate the differences between satisfaction before the esthetic treatment and after the
treatment in the esthetic department at TUSDM.
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Subject No.:

Date:

/

/

Section I: Background Information
Age:

Sex:
o Male
o Female
Education Level:
Some high school
High school diploma/GED
Associates Degree
Bachelor’s Degree
Advanced Degree
Prefer not to answer
Race:
White
Black/ African (American)
Native Hawaiian/ Pacific Islander
American Indian/ Alaskan
Asian
Asian Indian
Multi Racial
Don’t Know
No Answer
Other
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Section II: Satisfaction Rating Before Esthetic Treatment
- Rate your satisfaction of your front tooth/teeth on which treatment will be performed
- If you will have bleaching only, skip questions 2 & 3
1. How would you rate your satisfaction with the color of your front tooth/teeth:

L Not Satisfied

Very Satisfied

J

2. How would you rate your satisfaction with the shape of your front tooth/teeth:

L Not Satisfied

Very Satisfied

J

3. How would you rate your satisfaction with the size of your front tooth/teeth:

L Not Satisfied

Very Satisfied

J

4. How would you rate your satisfaction with your overall smile:

L Not Satisfied

Very Satisfied

J

Thank you for taking the survey
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Subject No.:

Date:

/

/

Satisfaction Rating After Esthetic Treatment
- Rate your satisfaction of your tooth/teeth on which the treatment was completed
- If you had bleaching only, skip questions 2 & 3
1. How would you rate your satisfaction with the color of your front tooth/teeth:

L Not Satisfied

Very Satisfied

J

2. How would you rate your satisfaction with the shape of your front tooth/teeth:

L Not Satisfied

Very Satisfied

J

3. How would you rate your satisfaction with the size of your front tooth/teeth:

L Not Satisfied

Very Satisfied

J

4. How would you rate your satisfaction with your overall smile:

L Not Satisfied

Very Satisfied

J

5. How would you rate your satisfaction with the overall procedure:

L Not Satisfied

Very Satisfied

J

End of Survey
Thank you for taking the survey
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Part II: Operator’s Questionnaire
Date of taking this survey:

/

/

Dear Dr.
This questionnaire is a part of a Master’s research project at Tufts University School of
Dental Medicine (TUSDM). This is a confidential survey that assesses patients’ satisfaction
with dental esthetic treatment. Esthetic treatment includes any dental procedure in the
maxillary “upper” front teeth that tends to improve a patient’s smile. This survey is intended
to evaluate the differences between satisfaction before the esthetic treatment and after the
treatment in the esthetic department at TUSDM.
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Subject No.:

Date:

/

/

Section I: Type of Esthetic Treatment and Teeth Numbers

Treatment(s) to be done:
o
o
o
o

Crown(s)
Veneer(s)
Restoration(s)
Bleaching

Tooth/Teeth to be Treated (Circle tooth/teeth number/s which had treatment):
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Section II: Satisfaction Rating Before Esthetic Treatment
- Rate your satisfaction of your patient’s front tooth/teeth to be treated
- If the patient will have bleaching only, skip questions 2 & 3
1. How would you rate your satisfaction with the color of the patient’s front
tooth/teeth:

L Not Satisfied

Very Satisfied

J

2. How would you rate your satisfaction with the shape of the patient’s front
tooth/teeth:

L Not Satisfied

Very Satisfied

J

3. How would you rate your satisfaction with the size of the patient’s tooth/teeth:

L Not Satisfied

Very Satisfied

J

4. How would you rate your satisfaction with patient’s overall smile:

L Not Satisfied

Very Satisfied

J

Thank you for taking the survey
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Subject No.:

Date:

/

/

Satisfaction Rating After Esthetic Treatment
- Rate your satisfaction of your patient’s front tooth/teeth on which treatment was completed
- If the patient had bleaching only, skip questions 2 & 3
1. How would you rate your satisfaction with the color of the patient’s front tooth/teeth:

L Not Satisfied

Very Satisfied

J

2. How would you rate your satisfaction with the shape of the patient’s front
tooth/teeth:

L Not Satisfied

Very Satisfied

J

3. How would you rate your satisfaction with the size of the patient’s tooth/teeth:

L Not Satisfied

Very Satisfied

J

4. How would you rate your satisfaction with patient’s overall smile:

L Not Satisfied

Very Satisfied

J

End of Survey
Thank you for taking the survey
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Part III: Dentist’s Questionnaire
Date of taking this survey:

/

/

Dear Dr,
This questionnaire is a part of a Master’s research project at Tufts University School of
Dental Medicine (TUSDM). This is a confidential survey that assesses patients’ satisfaction
with dental esthetic treatment. Esthetic treatment includes any dental procedure in the
maxillary “upper” front teeth that tends to improve a patient’s smile. This survey is intended
to evaluate the differences between satisfaction before the esthetic treatment and after the
treatment in the esthetic department at TUSDM.
.
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Subject No.:

Date:

/

/

Satisfaction Rating Before Esthetic Treatment
- Rate your satisfaction of the patient’s front tooth/teeth to be treated
- If the patient will have bleaching only, skip questions 2 & 3
1. How would you rate your satisfaction with the color of the patient’s front tooth/teeth:

L Not Satisfied

Very Satisfied

J

2. How would you rate your satisfaction with the shape of the patient’s front tooth/teeth:

L Not Satisfied

Very Satisfied

J

3. How would you rate your satisfaction with the size of the patient’s tooth/teeth:

L Not Satisfied

Very Satisfied

J

4. How would you rate your satisfaction with patient’s overall smile:

L Not Satisfied

Very Satisfied

J

Thank you for taking the survey
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Subject’s No.:

Date:

/

/

Satisfaction Rating After Esthetic Treatment
- Rate your satisfaction of the patient’s front tooth/teeth on which treatment was completed
- If the patient had bleaching only, skip questions 2 & 3
1. How would you rate your satisfaction with the color of the patient’s front tooth/teeth:

L Not Satisfied

Very Satisfied

J

2. How would you rate your satisfaction with the shape of the patient’s front
tooth/teeth:

L Not Satisfied

Very Satisfied

J

3. How would you rate your satisfaction with the size of the patient’s tooth/teeth:

L Not Satisfied

Very Satisfied

J

4. How would you rate your satisfaction with patient’s overall smile:

L Not Satisfied

Very Satisfied

J

End of Survey
Thank you for taking the survey
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