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Abstract  
Introduction:    Smile plays an important role in facial expression. Esthetic perception varies 
from person to person, therefore what is beautiful for orthodontist might not be attractive for 
the patient. So the responsibility on the orthodontist is to create a smile which seems beautiful 
to the patient and is acceptable to the society and to the laws of esthetics as well. 
Material and Methods:  This study was conducted in Islamic International Dental Hospital 
Islamabad in the department of orthodontics from April 2015 to June 2015. It was a cross 
sectional descriptive study. A colored photograph of a female with well aligned smile was 
selected and was modified using ABOBE 7.0. Two variables for evaluation were considered, 
gingival exposure and midline shift. Two sets of pictures included 9 images in total were shown 
to the 3 panel groups; orthodontists (n=52), dentists (n=60) and lay persons (n=60). The 
modified images were scored using a 5 point visual analogue scale (VAS) with 0 indicating 
worst aesthetics and 4 indicating excellent aesthetics.  
Results:   Three of the groups rated the picture with `no midline shift` as the more attractive 
smile. Smile with 1mm gingival display was considered attractive by all of 3 groups. It was 
noted that orthodontists were more critical in judging as compared to dentists and dentists are 
more discriminating as compared to layperson as significant difference was perceived (p>0.05) 
in the degree of ratings. 
Conclusions:   Orthodontists, dentists as well as layperson prefer a smile with no midline shift 
and gingival exposure of 1-2mm. there was no gender difference in the perception of the 
selected two variables. Orthodontists, dentists and layperson shared more similarities than 
differences when evaluating smile esthetics. 
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Introduction 

he word esthetics is derive from a Greek 
word `aesthesis`  which means 

perception1.Every person has its own 

parameters of defining beauty of a 
subject2.Aristotle said beauty is  a greater 
recommendation than any letter of 
introduction3. Appearance of a personality 
plays a major key role in social dealings. It 
has a great affect on the personality 
development, getting employment, showing 
performance, self-belief and being victorious. 
Charisma of a personality and smile 
attractiveness are co-related. Face is the centre 
of communication of which smile being the 
integral part of one`s speech4. As every 
individual has different perception of what an 
attractive smile is there has always been a 
near to impossible way to draw clear cut lines 
between esthetic values and unesthetic ones. 
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But it was utmost important for the dentist 
and specially orthodontist to quantify beauty 
that can lead diagnosis and treatment 
planning while staying at that point that other 
people find it attractive too5.Miller described 
only trained or keen observant eye can detect 
any disharmony or asymmetries thats why at 
times professional opinions about esthetics do 
not accomplish the expectations of layperson 
or patient3,6.Esthetic smile is not only 
regarded currently to teeth but to 
surrounding soft tissue. These features 
include gingival display, buccal corridors and 
midline position7-11. Peck et al in 1992 made it 
clear that a gummy smile tends to be 
unesthetic among orthodontists and  Frecker 
in 1998 reported that gingival display of more 
than 2mm is considered unappealing12. 
Regardless of immense work done to term the 
parameters for facial esthetics,  there have 
been no precise criterion to relate layperson`s 
perception hence our purpose of the study 
was to evaluate, using digitally manipulated 
images, the effects of changes in gingival 
display and midline shift and their 
interactions on the perception of smile 
attractiveness as judged by orthodontists, 
dentists and lay raters. In this way smile can 
be enhanced to meet the patients 
expectations. 

 

Material and methods 
It is a descriptive cross sectional study. The 
study included three groups of evaluators: 
laypersons (n=60), general dentists (n=60) and 
orthodontists (n=52). Each group had equal 
number of male and female participants 
except for orthodontists which had a male to 
female ratio of 9:4. Mean age for dentist was 
22.1 years, orthodontist 27years and for 
layman 23.8 years . The lay group consisted of 
people without dental background. Each rater 
was given as little information about the 
study as possible. The response rate for 
laypersons was 77%, dentists 75% and 
orthodontist 42%.. A coloured photograph of 
a female smile with well aligned teeth was 

selected. The smile image was modified using 
Adobe Photoshop 7.0 (San Jose, California, 
USA). Two variables midline shift and 
gingival exposure were considered for 
evaluation.Therefore, changes were 
performed on the original image so that two 
sets of photographs were obtained for the 
evaluation of each characteristics perception 
on the assessment of smile esthetics. Midline 
shift increased in increments from ideal to 
4mm shift while gingival exposure was 
altered to produce a gummy smile by 
progressively moving the upper lip in 
increments from completely no gingival 
display to 4mm gingival display. These 
alterations were chosen based on their 
frequency and clinical significance to the 
smile. The nose and chin were eliminated 
from the images to rule out any confounding 
variable. These two sets of pictures included 9 
images in total. All images were developed 
into 4x6 inch prints. Each image page was 
shown separately to the raters. Raters were 
not allowed to compare between the images. 
Each image was shown for 1 minute only. 
Similarly these images were also circulated 
among the raters especially the orthodontists 
through a google form and a number of raters 
nationally and internationally were also 
approached through social media. The 
questionnaire consisted of information about 
the raters’ gender, age and qualification. 
Questionnaires were provided to the 
evaluators. The attractiveness of the smile in 
the original images and in each of the 
modified images was assessed by the three 
groups and scored using a 5 point visual 
analogue scale (VAS) with 0 indicating worst 
aesthetics and 4 indicating excellent 
aesthetics.   
Following was considered as Inclusion 
Criteria: 

• Participants who gave consent to take 
the questionnaire 

• Age 20 to 40 years for all the three 
groups however exceptions were 
accepted in orthodontists group 
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• Education should be graduating or 
graduated for layperson sample 

• Layperson consisted of people 
working in different professions 
unrelated to dentistry. 

Following was considered as Exclusion 
Criteria: 

• Participants who refused to take the 
questionnaire 

• Layperson should not be having any 
previous orthodontic procedure 

• Dental students, dental attendants and 
technicians are not included in 
layperson sample 

Data was analyzed using SPSS version 17. 
Smile esthetics and difference among the 3 
groups were subjected to one-way analysis of 
variance (ANOVA). Additionally post hoc 
analysis was performed and multiple 
comparisons were found by applying Tukey 
test.  For all the tests a p-value of 0.05 or less 
was considered for statistical significance. 

 
Results 
The results demonstrated threshold levels 
between the varying levels of discrepancy. 
Considering picture set 1, the most rated 
picture by all the groups was picture 1a while 
dentists and orthodontists least rated picture 
1d and layman least rated both picture 1c and 

1d. Similarly, in picture set 2 most rated 
picture was 2b and least rated picture was 2e 
by all the three groups. This showed that all 
the three groups were very critical about the 
smile esthetics as they all rated wisely. But 
however ideal results were not seen as shown 
by the mean VAS scores in Tab I. According 
to the mean VAS scores it can be seen that 
dentists were less discriminating of these 
alterations as compared to the orthodontists 
and similarly layperson were less 
discriminating than dentists. Orthodontists 
could detect the discrepancies at a higher 
level of distinction than others. The level of 
significance varied a little as shown in Tab I. 
There was not any significant difference in the 
perception of picture 1b, 2c and 2d. There was 
also no significant difference in the ratings of 
both male and female except in picture 1c. As 
post hoc analysis was also carried out, tukey 
test showed significant difference among 
layman and dentists and among layman and 
orthodontists in picture 1a and 2e. Significant 
difference was shown among layman and 
orthodontists and among dentists and 
orthodontists in picture 1c, 2a and 2b. 
Significant difference was shown among all 
the groups in picture 1d while there was no 
difference seen in picture 1b, 2c and 2d. (Tab 
II) 

 

Table I: Comparison of mean VAS scores among layman, dentists and orthodontist (      SD) 

Variables                   Layman (n=60) Dentists 
(n=60) 

   Orthodontists  
(n=52)                 

            P  Value 

Pic set 1: 
 1a 

 
           

 
           

 
           

 
      

1b                                        
1c                                              

1d                                        
Pic set 2: 
 2a 

 
           

 
           

 
           

 
      

2b                                        
2c                                        
2d                                        
2e                                        
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Table II: Showing multiple comparison 
with tukey’s test 

                 P 
value sig 

Significant 
pairs* 

Picture 1a 

Layman 

Dentists 

Orthodontist 

        1&2, 1&3 

1b 

Layman 

Dentists 

Orthodontists 

            -- 

1c 

Layman  

Dentists 

Orthodontists 

        1&3, 2&3 

1d 

Layman 

Dentists 

Orthodontists 

        1&2, 2&3, 
1&3 

Picture 2a 

Layman 

Dentists 

Orthodontists 

        1&3, 2&3 

2b 

Layman 

Dentists 

Orthodontists 

        1&3, 2&3 

2c 

Layman 

Dentists 

Orthodontists 

            -- 

2d 

Layman 

Dentists 

Orthodontists 

            -- 

2e         1&2, 1&3 

Layman 

Dentists 

orthodontists 

*Tukey test. Intra group comparison 

Discussion 
Orthodontists play a very important 

role in creating new smiles. It is essential to 
understand the quest for better appearance 
among the new generation. An attractive and 
well balanced smile influences the perception 
of the individual appearance and personality 
therefore it is a valuable personal asset. Dale 
Carnige said that most important ways to win 
friends and influence people is to smile.13 The 
goal of the orthodontic treatment should be 
the attainment of best possible esthetic 
results. The present study demonstrated the 
differences and similarities in the perception 
of smile esthetics among orthodontists, 
dentists and laypersons. There wasn’t any 
significant difference in the ratings because all 
the three groups showed similar tendencies in 
rating the preferences of gummy smile and 
midline shift. In picture set 1, picture 1a with 
no midline shift was considered ideal by all 
and picture 1d with 4mm midline shift was 
considered unattractive by all along with 
picture 1c which had 3mm midline shift was 
also rated least by layperson. Similarly in 
picture set 2, picture 2b with 1mm gingival 
display was considered attractive by all and 
picture 2e with 4mm gingival display was 
found unattractive by all.14 A study by Van 
der Geld P et al showed that gingival display 
is a critical factor in satisfaction with smile 
appearance.4 Generally gummy smile is often 
considered more youthful and esthetic 
therefore it is better to treat gummy smile less 
aggressively because aging will naturally 
diminish this characteristic7,15. The only 
difference lies in the degree of perception as 
the differences in the mean scores given 
showed that laypersons were less critical than 
dentists and orthodontists had high level of  
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A     B  

C   D  
Fig 1: Maxillary dental midline alterations were done. (A: no midline shift, B: 2mm, C: 3mm, D: 4mm midline shift) 
 

A     B  

C     D  
 

E  
Fig 2: Gingiva to lip relationship was increased incrementally to produce a gummy smile.        (A: no gingival display, 
B: 1mm, C: 2mm, D: 3mm, E: 4mm gingival display). 
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perception for the discrepancies than dentists. 
There was no significant difference in the 
esthetic scores between male and female 
raters for all the three groups, however Geron 
and Atalia reported that male and female 
raters scored images with gingival exposure 
differently.16 A Saudi study showed that 
Saudi dentists and laypeople have lower 
threshold to excessive gingival show upon 
smiling and dentists were more sensitive to 
midline deviations17. In the study by MB 
Dutra et al most attractive smile was observed 
when the upper lip rested on the gingival 
margin of the maxillary incisors according to 
the opinion of orthodontists, clinicians and 
laypeople.18 Supporting the present study 
McNamara L et al. showed significant 
agreement in the judgments between 
laypersons and orthodontists regarding 
perception of smile.19 Contradicting to our 
study, the results of the study by Kokick 
showed that laypersons are less judgmental 
about the perception of esthetics as compared 
to the dentists and orthodontists.14  Similarly 
the study by Milene Brum also expresses 
different opinions among the dentists, 
orthodontists and laypersons regarding the 
influence of gingival exposure.18 If the smile is 
evaluated in the whole face, imperfections are 
not always regarded as disturbing so 
orthodontists must keep in mind that they 
don’t need to correct everything in the name 
of esthetics because minor changes are not 
perceived as good by the laypeople as by the 
orthodontists in general.4,5        

 
Conclusions 
Orthodontists, dentists and layperson shared 
more similarities than differences when 
evaluating smile esthetics in the present 
study. The understanding of esthetic 
perception is extremely important as this 
approach can effect the treatment decisions2. 
If the orthodontist perception of esthetics is 
not consistent with the patient’s perception 
then result will be not acceptable  therefore it 
is important to consider the patient’s 
perception in the orthodontic treatment 
planning.12 
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