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ABSTRACT 

 

Title of Thesis: The pretreatment profile photo: do we need our patients to smile? 

Michael T. DePascale, Master of Science, 2017 

Thesis directed by: Dr. Monica Schneider, Assistant Professor of Orthodontics, 

Department of Orthodontics 

Objective: To determine whether a smiling profile photo should be taken on each patient 

on initial exam.   

Materials and Methods: 27 patient photographs were taken from the orthodontics clinic 

at the University of Maryland to be evaluated. A smiling and repose profile photograph 

for each patient was reproduced 4 times to make 4 different randomizations. A book of 

visual analog scales was given to 59 randomly selected laypeople to rate each photo.  

Results: Ten of 14 patients who showed a significant difference between the smiling and 

repose profile photos had a lower smiling photo score. There is no difference based on 

rater, gender. 

Conclusions: The smiling profile photograph may be an important tool in performing a 

thorough orthodontic diagnosis and treatment plan. Laypeople can detect the differences 

in smiling and repose profiles of the same patient and patients should be made aware of 

their own discrepancy by the orthodontist.  
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INTRODUCTION 

There are many factors to consider when evaluating the esthetics of any patient 

before, during, and after orthodontic treatment. One that is consistently both valued and 

discussed is the importance of the profile, or side view, of the patient. The first 

orthodontics textbooks appeared in the 1850s, beginning with a book called Oral 

Deformities written by Norman Kingsley. Kingsley was the first to use extraoral force to 

correct protruding teeth and paved the way for treatment of cleft palate and other related 

oral malformations. During these early years, the focus was solely on the position of the 

teeth to correct occlusion (Proffit 2007). In the 1890s, Edward Angle, widely known as 

the “father of modern orthodontics,” classified malocclusion as what we know today – 

Angle’s classification of malocclusion. He coined the terminology of class I, class II, and 

class III malocclusion that are currently taught to all dental professionals While some 

other methods to classify malocclusion have been suggested, this is the most widely 

accepted in the field of orthodontics. Angle’s classification is based on a first molar 

relationship. Class I occlusion has the mesiobuccal cusp of the maxillary first molar fit 

into the buccal groove of the mandibular first molar, class II occlusion has the 

mesiobuccal cusp of the maxillary first molar mesial to the buccal groove of the 

mandibular first molar, and class III occlusion has the mesiobuccal cusp of the maxillary 

first molar distal to the mesiobuccal groove of the mandibular first molar (Figure 1). 

Angle believed that the way teeth fit together was of optimal importance, and facial 

esthetics would follow. Many changes occurred along the way, from opinions based on 
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the opposite, focusing primarily on the face, to finding a middle ground where a balance 

in necessary. Nonetheless, a major shift has been observed from teeth to soft tissue, and 

can be shown in Figure 2 (Proffit 2007). In Angle’s days, the primary objective of 

orthodontic treatment was obtaining a perfect dental occlusion with all teeth 

Figure 1: Angle’s Classification of Occlusion 
Image adopted from Contemporary Orthodontics, 4th ed 

Figure 2: Angle vs. Soft Tissue Paradigm 
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interdigitating in harmony. Additionally, an ideal jaw relationship should be established. 

The maxilla and mandible should be in the correct relationship to the skull in the anterior-

posterior, vertical, and transverse planes of space. Thus, an emphasis was placed on 

dental casts and the cephalometric radiograph, presuming that proper dental and skeletal 

(jaw) relationships would provide the necessary framework for esthetically pleasing soft 

tissue, a functional temporomandibular joint, and long term stability. Conversely, the soft 

tissue paradigm focuses on normal soft tissue proportions in order to establish a 

functional occlusion. This method uses a clinical exam of soft tissues to establish where 

the ideal esthetic result would be and plans to position the teeth and jaws in a way that 

achieve the goal. Stability is established by a balance of forces the intraoral and extraoral 

forces place on the teeth. In the early 1960s, Larry Andrews coined the 6 keys to normal 

occlusion (Figure 3). They are as follows: class I molar relationship, correct crown 

inclination, no spaces between teeth, correct crown angulation, no rotations of teeth, and 

flat to slight curve of spee (Andrews 1972). This helped shape orthodontic treatment at 

the time, but still did not pay particular attention to facial esthetics The Andrews 

Figure 3: The 6 Keys to Normal Occlusion 
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foundation later went on to develop the 6 Elements of Orofacial Harmony in the 1980s 

(Figures 4a and 4b), highlighting the important of assessing the anterior-posterior (AP) 

position of the maxillary central incisor in a smiling profile view. The 6 elements include 

optimal jaw heights, optimal chin prominence, optimal occlusion, optimal tooth and arch 

shape, optimal anterior-posterior jaw position, and optimal width of the jaws (Andrews 

2015). This is a current 

analysis that is frequently 

used in the orthodontic 

field for comprehensive 

surgical and non-surgical 

treatment. Andrews’ 

premise is that the 

esthetically acceptable 

anterior-posterior position 

of the maxillary central 

incisor varies only very 

slightly. The goal anterior 

limit line (GALL) is defined as a vertical line drawn from the soft tissue glabella to the 

floor with the patient’s head in natural head position (Figure 4a, Element II), and should 

be strictly adhered to for optimal esthetics. He postulates that the maxillary central incisor 

should be centered in anterior-posterior position approximately in line with the GALL. 

However, he does not address the potential variability of acceptable esthetics of the soft 

tissue profile in repose (lips relaxed, not smiling). Though many studies have looked at 

Figure 4a: The 6 Elements of Orofacial Harmony 1 
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the importance of smiles, 

smile lines, and facial 

contours, none have 

specifically addressed the 

variability in smile and 

repose. Cala et al. (2010) 

studied the facial 

preferences of profiles in 

children. They used 1,626 

white European children 

age 12-19 as raters and 

made profile distortions of 

anonymous male and female subjects’ faces, coding them in 8 different ways varying in 

retrognathism and prognathism. The results showed that facial profile B (designated as 

the “orthognathic” profile) was most preferred, and retrognathic profile E (with a 

prognathic maxilla and retrognathic mandible) was the least preferred (Figures 5a and 

5b). They also noted a difference between males and females, where females were rated 

Figure 4b: The 6 Elements of Orofacial Harmony 2 

Figure 5a: Orthognathic profile “b”         Figure 5b: Retrognathic profile “e” 
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more attractive if the profile showed bimaxillary protrusive lips and males were rated 

more attractive if the profile showed retrusive lips. Profile preferences did not change 

amongst laypeople regardless of their own profile or previous orthodontic treatment, and 

rater gender did not change the overall sequence of preferences. This shows significant 

generalizable acceptance among white European teenagers. In 2014, Lauria et. al found 

that “Laypersons tended to be more critical in relation to facial harmony than surgeons, 

although no statistical differences were found between the other groups in relation to the 

harmony of the smile and the indication for corrective surgery.” In this scenario, the other 

groups were laypersons vs orthodontist and orthodontist vs surgeons. This proves that 

laypeople may be similarly in tune with the necessity of facial esthetics with 

orthodontics, and it is therefore paramount that we, as orthodontists, can adequately 

diagnose and treat facial disharmony.   

Orsini et. al, in 2006, used two different methods to study the esthetic acceptance 

of different repose profiles. One was using an implicit association test (IAT) developed 

by psychologists using positive and negative words in response to different profiles. The 

idea behind this was to study esthetic acceptance without the bias of self-reported 

measures. White orthodontists and white and Japanese-American laypeople reviewed the 

AP position of the mandible by word association. These words included the following: 

win, smart, stupid, happy, sad, and others. Raters associated the photo with one of these 

words. Orthodontists correctly defined 100% of the orthognathic profiles while laypeople 

got 35% wrong. The interesting part of the study is the other method, however. They used 

a Perceptometrics method involving a “zone of acceptability” (ZA). Twenty sequential 

profile morphs were displayed from retrognathic to prognathic and they were asked to 
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define at what point the profile became acceptable, when it became unacceptable, and 

where it was thought to be most pleasing. There was a preference for orthognathic 

profiles amongst all groups, but the laypeople rated the retrognathic profile more 

positively than the prognathic, while orthodontists showed the opposite. This is one of the 

few, if only, studies that uses a zone of acceptance. 

Finally, a study by Yang et. al (2015) in the Journal of Craniofacial Surgery, used 

conventional records of repose profile, frontal relaxed, and frontal smiling along with 

added sagittal smiling profile (SSP) and oblique smiling profiles (OSP). The researchers 

compared sets of photos pre-and posttreatment in groups of orthodontically treated and 

surgically treated patients. They noted that changes were similar when adding either OSP 

or SSP. What’s most important is to note that the esthetic appeal did, in fact, change 

when these photos were added, highlighting the importance of the smiling profile in 

assessment before and after treatment (Yang, 2015). 

A visual analog scale (VAS) has been effectively and accurately used by many 

others in the field of orthodontics, including McNamara et. al (2008) as well as Yang et. 

al (2015). McNamara’s study used orthodontists and laypeople as raters to determine 

whether a smile was pleasing with a 100m VAS labeled on one side with “least pleasing” 

and the other with most pleasing,” where pleasing was defined by “giving pleasure or 

enjoyment.” Yang’s study also used a 100mm VAS, but the labels were different. Smiles 

with scores ranging from 0 to 50 were labeled unattractive, 50 to 80 were labeled 

attractive, and 80 to 100 were labeled beautiful. They found that when either oblique or 

sagittal smiling profiles were added, the perception of facial attractiveness of patients 

who underwent orthognathic surgery was prior to treatment and higher after treatment. 
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Conversely, the orthodontically treated group had a higher attractiveness score prior to 

treatment and a lower score after treatment. Both were significant differences (p < 0.05), 

demonstrating the need to assess the discrepancy between smiling and repose profiles 

photographs.  

One of the other popular methods of esthetic assessment is the Q-sort technique. It 

has been shown to be very reliable. However, it was designed to be applied to a sample 

size of 96 and less frequently a sample size of 48, and therefore could not be accurately 

used for this study. A Likert type scale has been shown to be very effective by some 

psychological literature. However, a paper by Hasson and Arnetz (2005) explained that a 

single VAS and Likert item measuring the same construct were highly correlated, 

proving either one to be effective in measuring esthetic outcomes as described in this 

paper. This study used a VAS scale similar to Yang’s. An example is shown in Figure 6 

below. 

Figure 6: Visual Analog Scale  
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The aim of this study is to point out the difference in pleasing esthetics, if any, 

between the soft tissue profile in smiling versus repose. We believe that the attractiveness 

of soft tissue in a repose profile varies less than the attractiveness of the anterior-posterior 

position of the maxillary central incisors, and this can be demonstrated by comparing 

scores of raters judging both repose and smiling profiles on a VAS scale. We also 

hypothesize that when a discrepancy is found between a smiling and repose profile photo 

for the same patient, the lower (more unattractive) score will more often be the smiling 

photo than the repose, which indicates that a relaxed photo can mask unesthetic 

characteristics in that particular patient. These findings would help to highlight the 

importance of taking a smiling profile photo as a routine part of treatment records, 

something that is not commonplace among many practitioners. Though there are many 

more limitations to AP movement of the incisors in non-surgical treatment, this 

information becomes especially crucial in surgical planning. If the range of optimality of 

incisor position on smiling profile is small, orthognathic surgery must be appropriately 

planned not to deviate from this.  

Furthermore, acknowledging and treating to this standard may help become a 

distinguishing factor in setting orthodontists apart from general dentists. Orthodontic 

treatment is becoming more common in general practice, as well as the fact that our 

profession is avidly searching for a way to distinguish specialist treatment from those 

untrained in the field. This is just one way we can help to increase that gap.  
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PURPOSE: To determine whether a smiling profile photograph is necessary as a 

standard pretreatment orthodontic screening measure by laypersons’ evaluations of the 

esthetics of patients in smiling and repose profiles.  
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HYPOTHESIS: 

Null Hypothesis 1: There is no difference between the attractiveness or esthetics of the 

same patient in a smiling versus repose profile view.  

Null Hypothesis 2: There is no difference in the range of attractiveness or esthetics for 

smiling versus repose profile views amongst all patients.  

 

Research Hypothesis 1: There is a difference between the attractiveness of the same 

patient in a smiling versus repose profile view and more often the smiling profile is rated 

lower than the repose.  

Research Hypothesis 2: There is a greater range of attractiveness or pleasing esthetics for 

the repose profile versus the smiling profile views amongst all patients.  
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MATERIALS AND METHODS: 

Subjects: Patient Photos and Raters 

The data for this study was obtained from patients treated at the University of 

Maryland Orthodontics clinic by several of the postgraduate residents. All patients signed 

an initial consent form compliant with the Health Insurance Portability and 

Accountability Act (HIPAA) as part of their treatment at the university, allowing them to 

be used in this study. No compensation was given to any patients. The patients ranged 

from age 13 to 46 years old and included 27 total participants, 17 females and 10 males, 

of varying ethnicities randomly selected from pretreatment and posttreatment records in 

the clinic. Ethnicities included African American, Caucasian, Asian and Latino or 

Hispanic. Extraoral smiling and repose photographs from either pretreatment or 

posttreatment were used to evaluate esthetics. All photos were taken by residents of the 

postgraduate program using a digital camera and ring flash. Patients were instructed to 

stand perpendicular to a wall, relax their lips, and look straight ahead at an object down 

the hallway to establish natural head position. After the first photo was taken, patients 

were instructed to smile in the same position for the second one. For the smiling 

photograph, the clinician makes his or her best effort to elicit a full, natural smile. Figure 

7 shows several example photographs used.  

 To be included in the study, patients required the following characteristics: (1) 

mandibular growth completion as evaluated by the cervical vertebral maturation stage 

(CVMS) on the cephalometric radiograph, (2) no history of trauma, (3) no visible skeletal 

asymmetry from the profile view, (4) no tooth size discrepancy of the maxillary incisors, 

and (5) no visible crowding of any teeth in the photograph. Those excluded from the 
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study had any of the following characteristics: (1) inadequate photo quality, (2) 

incomplete pretreatment records, or (3) ectopic anterior teeth.  

Rating Scale and Methods  

The 54 patient photos were cropped using Microsoft Word and Paint software so 

that only the area just above the tip of the nose (the soft tissue glabella) down to the chin 

(soft tissue menton) were visible. Lips were placed at approximately two thirds of the 

way down in the photo to maintain consistency. Incisal edges were positioned to be 

Figure 7: Sample profile photos  
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parallel with a horizontal plane to the floor, indicating natural head position. The reason 

only a portion of the face was chosen was to decrease the amount of bias associated with 

evaluating profile smile esthetics by other facial features. There are three major types of 

esthetics that are evaluated in orthodontics, called macro esthetics, micro esthetics, and 

mini esthetics (Figure 8). Macro esthetics involves the face in all planes of space. It 

allows clinicians to diagnose things like a long face, short face, or deficient chin. This 

involves aspects of skeletal asymmetries and soft tissue as well. Mini esthetics consider 

the smile, including the smile arc, lips, crowding, and incisal position. Micro esthetics 

consider only aspects of the teeth, such as proportional shape, size, embrasure spaces, 

tooth shade, and gingival contour. It is important to consider all of them, and the goal of 

this study was to focus on macro esthetics, particularly in the profile view.  

Figure 8: Macro, Micro, and Mini Esthetics  
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Four separate randomizations of photos were created to make four different 

binders of profile photos using an online list randomizer found at ww.random.org/lists. 

Each binder contained the same set of photos in varying order. These binders were then 

distributed by the researchers to the raters. Raters consisted of 59 randomly chosen 

laypeople ages 22 to 57 years old. Raters were patients at the University of Maryland, 

front desk staff with no clinical orthodontics training, friends and family, and laypeople 

not affiliated with the school found by researchers and research assistants. Laypeople 

were chosen as raters to make the results more directly applicable to the general public, 

the group most seeking orthodontic treatment and the group with whom orthodontic 

patients will have the most daily interaction. Surveys were completed by 20 males and 39 

females. Raters also varied by ethnicity. There were 31 Caucasian raters, 7 Asian, 19 

African American, and 2 Hispanic raters. Raters were all given the exact same set of 

instructions prior to completing the survey and given a sheet of paper with 54 numbered 

visual analog scales corresponding to a photo on a page, along with binder with all 54 

patient photos. They were instructed to make a single vertical line along the horizontal 

VAS to indicate how they felt the photo rated, ranging from “very unattractive” on the far 

left to “very attractive” on the far right (Figure 9), while the middle of the scale rated 

neutral. This resulted in a total of 3,186 rater scores (T1) to be evaluated.  

 Each VAS measured 100mm in total. Scores were computed by measuring the 

distance on the VAS with a millimeter ruler, beginning from the left side. A profile was 

Figure 9: Sample VAS score  
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considered to be unattractive if it ranged from 0mm to 25mm, acceptable if it ranged 

from 26mm to 50mm, pleasing if it ranged from 51mm to 75mm, and very attractive if it 

ranged from 76mm to 100mm. This method was used successfully with slightly different 

ranges by Yang et. al (2015) and proved similarly effective in this study.  

Statistical Analyses 

An analysis of variance test (ANOVA) was used to determine the difference in 

patient attractiveness scores between raters of different ethnicities, namely Caucasian, 

Asian, African American, and Hispanic raters. This allowed us to examine rater 

variability at the same time to establish whether a raters of various ethnicities have 

different esthetic preferences. The results of the ANOVA were significant (F=22.14, 

p<0.0001). Additionally, each ethnicity was compared to all three of the others using a 

paired t-test to determine which of the 4 groups are actually different from each other.  

Results showed significant differences at the p <0.05 level between Caucasian vs. Asian 

raters and Caucasian vs. African American raters. In addition, 3 sets of t-tests were done, 

one for each of the following groups: all photos, smiling profile, and repose profile. 

Those were completed for the following variables: male vs. female raters, raters age 40 

and under vs. raters age 41 and over, Caucasian vs. Hispanic raters, Asian vs. African 

American raters, Asian vs. Hispanic raters, and African American vs. Hispanic raters, A 

paired t-test was used to compare the average score from all raters of the smiling profile 

photo and repose profile photo of the same patient to determine if there was a difference 

within the same patient.  

 Books 1-4 were chosen randomly to give to the raters as well. As a result, some 

raters may have gotten the same book as their initial rating, while others received one 
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with photos in a different order. A period of minimally three weeks and maximally five 

weeks spanned between the rating sessions. Scores were recorded as T2.  

Reliability 

In order to determine the reliability of the results, an error study was conducted 

after all data had been obtained. To complete this study, 10 raters were chosen at random 

to retake the survey. The 10 raters were tested as a group using Pearson’s r to compare 

their first and second analysis. 
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RESULTS: 

The main question trying to be answered in this study was, does it matter if you 

take a pretreatment smiling photograph for orthodontic patients, or is the traditional 

repose photo enough for most patients? For all tests, significance was determined at a p-

value < 0.05 with a 95% confidence interval. Profiles were considered to be unattractive 

if scores ranged from 0mm to 25mm, acceptable if they ranged from 26mm to 50mm, 

pleasing if they ranged from 51mm to 75mm, and very attractive if they ranged from 

76mm to 100mm. Of the 54 profiles assessed, 1 was found to be unattractive, 49 were 

found to be acceptable, 4 were found to be pleasing, and none were found to be very 

attractive (Figure 10). The results showed that, for 14 of 27 patients, there is a significant 

Figure 10: Attractiveness Rating Totals Per Group. This figure shows how 

many scores were in each category of attractiveness.  
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difference in the esthetic appeal of a smiling and repose profile picture of that individual 

patient (Figure 11a,b, and c). For 10 of those 14 patients, the smiling profile was rated 

less appealing than the repose profile (Figure 12). The average difference of all scores 

Figure 11a: Smile vs. Repose Ratings. This figure shows the average scores for the 

smiling and profile photo in pairs for patients 1-10. 

Figure 11b: Smile vs. Repose Ratings. This figure shows the average scores for the 

smiling and profile photo in pairs for patients 11-20. 
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was 9.62. The largest differences were within 0.69 points of each other and were found in 

patients 7, 10, and 11, ranging from 13.26 to 13.95.  

 

The average scores of each patient and rank amongst all smiling photos is listed 

beneath them (Figure 13). The average scores of each patient and their rank among all 

other repose profiles can be found in Figure 14. Patient 7 received the third most 

attractive repose profile score, but scored 20 out of 27 in the smiling profile. Patient 10 

scored 13 out of 27 in repose and 25 out of 27 in smiling. Patient 11 scored 10 out of 27 

Figure 11c: Smile vs. Repose Ratings. This figure shows the average scores for the 

smiling and profile photo in pairs for patients 21-27. 

Figure 12: Patients with less attractive smiling profile. 
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in repose and 24 out of 27 in smiling. Additionally, there is a statistically significant 

difference in the attractiveness of all smiling profile photos versus all repose profile 

photos, shown in Table 1. For the large majority of patients who showed a significant 

difference between the smiling and repose profile photos, the score for the smiling photo 

was lower than the repose.  

 

 

 

 

 

 

 

 

36.02 (20/27)             30.22 (25/27)                      30.28 (24/27) 
 

Figure 13: Smiling - Patients with largest difference in smiling vs repose 

shown. Patients 7, 10, and 11 respectively. Their average score and rank 

(parentheses) follow. 

49.97 (3/27)          43.48 (13/27)                   44.03 (10/27) 

 

Figure 14: Repose - Patients with largest difference in smiling vs repose shown. 

Patients 7, 10, and 11 respectively. Their average score and rank (parentheses) 

follow.  
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Age  

Forty-one raters were under age 40 and 18 raters were over age 40. The difference 

in average scores based on age of rater (age 40 and under compared with ages 41 and 

over) for all profile photos was found to be statistically significant, with a standard 

deviation (SD) of 26.65 and a 3.797 mean of differences. A significant difference was 

also found between groups of raters age 40 and under and ages over 40 with a similarly 

large standard deviation, but a smaller mean. The results are found in Table 2 and Figures 

15-17. 

Table 1: Smiling vs. Repose Profiles 
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Gender 

 For all profiles as a group, there was no difference (p=0.2567) found between 

scores from 20 males and 39 female raters of all profile photos. The mean of differences 

amongst all was 1.022, with a standard deviation of 29.59. When studied as a comparison 

Figure 17: Rater age over 40 scores in 

smiling vs. repose 

Figure 16: Rater age 40 and under 

scores in smiling vs. repose Figure 15: Scores based on 

rater age differences                  
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Figure 18: Male rater scores in smiling 

vs. repose 

 

between the smiling and repose profile scores for the same patient, significant differences 

were found for both the male raters (p=0.0114) and all female raters (p=0.0010). A 

summary of these results is shown in Table 2 and Figures 18-20. 

 

 

Figure 19: Female rater scores in 

smiling vs. repose 
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Rater Ethnicity 

 Differences amongst all ethnicities together required an analysis of variance 

(ANOVA) test to be conducted to compare all four variables with each other. The study 

showed that there was a statistically significant difference between all ethnic groups 

(p<0.0001). In addition to comparing all ethnicities at once, each ethnicity was paired 

with each other ethnicity individually to point out any differences between two specific 

groups of individuals. Overall, there were 31 Caucasian, 7 Asian, 19 African American, 

and 2 Hispanic raters. Again, paired t-tests were used to determine which of these groups 

Table 2: VAS Score by Rater Gender 

Figure 20: Male vs. female raters 
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were significantly different from each other in the ANOVA. Significant differences in 

patient VAS scores was found between raters who were (1) Caucasian and Asian and (2) 

Caucasian and African American. Furthermore, the difference in scores for all patients 

rated by Hispanics was found to be different than African Americans. However, the 

sample size of Hispanic raters was too small to draw any conclusions (N=2). The only 

group of ethnicities where no statistically significant difference was found between all 

scores was Asian and African American. Results are shown in Tables 3-4 and Figures 21-

25. 

 

 

 
Figure 21: Scores based on rater ethnicity differences 
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Figure 22: Caucasian rater scores in 

smiling vs. repose 

 

Figure 23: Asian rater scores in 

smiling vs. repose 

 

Figure 24: African America rater 

scores in smiling vs. repose 

 

Figure 25: Hispanic rater scores in 

smiling vs. repose 
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Error study 

A Pearson’s r correlation coefficient was computed to test the significance of the 

results, yielding a value of 0.947 significant at p=0.01.  

 

  

Table 3: VAS Scores by Rater Ethnicity 1 

Table 4: VAS Scores by Rater Ethnicity 2 
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DISCUSSION 

As orthodontists, we regularly use the profile as one of the indicators important to 

assess proper esthetics and facial harmony. It is well understood that the smiling profile 

picture, which shows the incisor position, is effective in evaluating esthetics, particularly 

for pre-surgical planning. Larry Andrews (Andrews 2013) has done an extensive review 

of the importance of this as well as how to apply it. However, soft tissue changes are 

equally crucial, and there are no current studies to show what the range of optimal, or at 

least acceptable, esthetics are. It is important that we understand how changes in soft 

tissue are received amongst orthodontists, dentists, and laypeople.  

In this study, we sought to find out if there was a noticeable esthetic difference in 

the soft tissue profile in repose versus the smiling. In other words, are soft tissue profiles 

in repose deemed esthetically acceptable or pleasing more often than smiling photos in 

repose? The statistical analysis showed a significantly higher acceptance of the repose 

photos over the smiling photos, but the difference is small. As a result, we cannot 

strongly support the hypothesis that there is a difference in the range of attractiveness or 

esthetics for smiling versus repose profile views amongst all patients. This finding is 

inconsistent with some other facial esthetic research, who observed a large range of 

acceptability among laypeople. Ker et al. (2008) studied frontal smiling photographs and 

found that “lay raters tolerated a wide range of variability for most characteristics, and 

clinicians’ knowledge of what is ideal does not make it appropriate for them to ignore 

this range.” The reason why the results were shown to be statistically significant in the 

present study is due to the large sample size. Since a total of 3,186 measurements scores 

were compared, the power of the study high enough to show a positive correlation. 
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Clinically, however, the difference is too small to strongly support the claim that smiling 

photos are judged more harshly. This may also be that the smiling profile is judged 

differently than the frontal smile. 

However, a major factor in proving the importance of taking a smiling profile 

photo is portrayed by the fact that 14 of the 27, or 51.9%, patients studied received a 

VAS score that was rated significantly different when comparing their smiling and repose 

photos. This was true across all raters. What this shows is that more than half of the time 

there will be a visible discrepancy to laypeople in the attractiveness of a profile photo in 

smiling versus repose, so both must be considered. There may be a substantial portion of 

facial esthetics that is overlooked when the orthodontist fails to take a smiling profile 

photograph as a pretreatment photo. The results show a small difference, but require 

more investigation to be conclusive. Since this is something that laypeople are evidently 

very aware of, it should be explored further in the future. Currently, the most common 

extraoral photos taken as pretreatment measures are frontal smiling, frontal relaxed, and 

profile relaxed. For the large majority of practitioners, it is not routine to take a smiling 

profile photo for cases that are not obviously surgical. The reason why the overtly 

obvious surgical cases receive pretreatment smiling profile photos is that the maxillary 

incisors help determine the correct anterior-posterior position of the jaws when 

repositioning them surgically. However, only two of the patients in this study were 

treated surgically, and it is clear that many more displayed smiling profiles that should be 

addressed.  We can therefore support the hypothesis that there is a difference between the 

attractiveness or esthetics of the same patient in a smiling versus repose profile view.  
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Furthermore, of the 14 patients who showed this difference, 10 of them, or 71% 

had VAS scores in smiling profile that were significantly lower than the repose profile. 

The three patients who showed the largest difference in scores from smiling to repose 

ranked in the top half for the repose score and 20th, 24th and 25th for the smiling profile 

score. This is a result that we expected and confirms the hypothesis that, when there is a 

difference between the attractiveness of a smiling and repose profile for the same patient, 

more often the smiling profile will be rated lower, or less attractive.  

Very often a patient’s soft tissue, depending largely on ethnicity, occlusion, and 

thickness of soft tissue, can mask the position of the maxillary incisors when the lips are 

at rest. However, when a patient is asked to smile, the discrepancy becomes obvious. An 

orthodontist who is not taking a smiling profile photo is missing this more than two thirds 

of the time. That can result in a disservice and a potentially unsatisfied patient. In the 

worst-case scenario, the smiling profile looks even worse after treatment because it was 

never looked at to begin with. Though not all patients’ primary concern is their profile, 

there are some who not only notice it, but come to the office with that as a chief 

complaint, and we have a duty to address it. At this point, some may ask the question, 

what about the other 4 patients whose smiling score rated better than their repose score? 

What do we do about them? The answer to that is, we make sure we maintain their initial 

smiling profile to the best of our abilities. As mentioned, some of this is genetically 

determined and orthodontists are limited by multiple factors such as compliance and 

anatomy, but it is certainly necessary to keep in mind the treatment goals. In these 

patients, one of the main goals must be to preserve the anterior-posterior position of the 
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maxillary central incisors. Thus, it is important to have a clear idea of the esthetics of the 

smiling profile versus the repose profile, regardless of which is rated more appealing.  

Similar to the statistical trend in the VAS scores of all smiling versus all repose 

profiles, there was no clinically significant difference in scores based on gender or age of 

rater. Although females are typically more cognizant of their profiles than men in regards 

to orthodontic treatment, it is possible that when specifically asked to determine the 

attractiveness of a profile, they have a similar viewpoint. It is often said that women seek 

dental treatment more often than men simply because they care more about their 

appearance and hygiene. The argument is not typically that men are unaware of the 

issues, but rather than they fail to address them. These findings support that theory and 

are consistent with the findings by Cala et. al (2010), who noted that rater gender did 

influence facial profile preferences, but did not influence the sequence of profile 

preferences when evaluating least to most attractive. 

The reasons that there was no difference in the scores of raters in varying age 

groups can be several. First, it is possible that a different age range would have painted a 

different picture. Second, laypeople are not expected to have a bias in profile rating based 

on their own age. On the other hand, if orthodontists were chosen to fill out the surveys, 

we would have expected the results for the older rater group to be different than the 

younger group. While scores ranged from 0 to 100 on the VAS, the highest mean score of 

any photo was 55.53. None of the photos can be grouped into the category of very 

attractive, and most were found to be in the range of acceptable. If more photos were 

shown to have a very attractive or unattractive profile photo, a difference might have 

been shown.  
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Differences in ratings of attractiveness based on rater ethnicity was expected due 

to cultural differences of perception of beauty, and that was found to be the case. 

Significant differences were found between Caucasian and all other raters. This is not 

surprising, as we know there are very different cephalometric norms established for 

Caucasians, which lay the framework for soft tissue profiles. The most commonly 

referenced analysis in this regard is Steiner’s analysis, which was developed from a 

single Caucasian patient and later applied to all patients.  

Another trend was observed that was not part of the statistical analysis. During 

data collection, it was found that males were more consistent in their ratings. That is to 

say, a male rater was less likely to vary his ratings from unattractive to attractive across 

all patients and the range of scores was typically small. On the other hand, female raters 

were much more likely to have patient scores range from very unattractive to very 

attractive, with a variety of scores in between.  

A number of studies such as Naini et al. (2012a,b, and c), have pointed out in the 

past that laypeople or patients have a tendency to be more critical than experts (namely 

dentists, orthodontists, and oral surgeons) in the assessment of facial esthetics. 

Furthermore, Lauria et al. (2014) studied the harmony of the smile and found that 

laypeople were more critical in evaluation than oral surgeons. Though this contrasts with 

the findings of Ker et al. (2008), it is nonetheless a prevalent conclusion in orthodontic 

research and should not be ignored. The opinions of the orthodontic consumer and his or 

her peers must be at the forefront of clinical decisions. The most ideal method of 

treatment for orthodontists should combine his or her clinical expertise in diagnosis and 

treatment planning with the known expectations and judgements of laypeople. Often this 
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requires finding a balance between the patient’s desires and what the orthodontist feels is 

clinically stable, acceptable, and achievable.  

Limitations of this study do exist and should be considered when evaluating the 

results.  First, different research assistants administered the tests, so there is potential for 

error in standardization of surveys. A repeat (error) study was completed which showed a 

high correlation of scores T1
 and T2, indicating reliability of the survey. Ideally, all raters 

would repeat the study to determine maximal reliability. Additionally, using an ANOVA 

rather than a number of t-tests to determine the results would have reduced potential 

error, particularly in the age group category, where a significant difference was not found 

in smiling vs. repose scores in older vs. younger groups. While the goals of the study 

were met, much expansion can still be done on the topic. For example, the independent 

variables could be adjusted and future research may include studying the range of 

optimality in soft tissue repose versus smiling profiles. This could be furthered narrowed 

to one specific ethnicity of patients or raters, a smaller age range of patients, and a variety 

of other ways. The results may not be directly applicable to clinical procedure because 

the average scores found for all patients. The mean scores ranged from 27.57 to 55.53, 

with most found in the 40s, which is lower than anticipated. A future study may want to 

narrow the search to patients who have a very attractive or very unattractive repose 

profile. The results may have been different if the subjects entire profile photo was used 

as well, showing the entire soft tissue characteristics. The reason the photos were cropped 

in this study was to focus on the anterior-posterior position of the maxillary incisors in 

smiling, but a future study with a broader scope of the facial harmony including the entire 

profile may paint a different picture of facial balance and yield different results.  
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SUMMARY AND CONCLUSIONS 

This study was designed to determine if there is a detectable variation in soft 

tissue attractiveness by which a repose profile is deemed esthetically pleasing as 

compared to a smiling profile, and if that difference could be seen within the same 

patient. Smiling and repose profile photos of 27 patients with varying soft tissue profiles 

and incisor position were rated by 59 laypeople. Results were repeated at a later date by 

10 raters to determine the reliability of the study.  

The first research hypothesis can be supported and a significant difference was 

found between the attractiveness of the smiling versus repose profile within the same 

patient. When there is a significant difference between the smiling and repose photo of 

the same patient, the smiling photo is most often the one that is less attractive. A smiling 

profile photograph is therefore an important pretreatment extraoral measurement, and 

should be taken routinely. The difference between the two must be noted for accurate 

diagnosis and treatment planning. Failure to do so may result in failure to diagnose a 

clinically significant aspect of the facial harmony of the patient. 

The second research hypothesis was not supported. No difference was found in 

the range of optimality in soft tissue repose profiles versus the range of optimality in 

smiling profiles. Raters did not find smiling profiles to be more or less appealing overall 

than repose profiles. This goes against what was expected, and the lack of difference may 

be because the majority of patient profile photos did not appear overly attractive or 

unattractive to the raters.  
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Caucasians raters exhibited a significant difference in rater score compared with 

all other ethnicities. This is not surprising as Caucasian norms of facial harmony are well 

documented.  

Rater age did not play a factor in how a smiling or repose profile photograph was 

rated. This is consistent with the idea that laypeople do not have bias, regardless of age. 

Orthodontists of varying age would be expected to rate differently based on his or her 

education timeline.  

In conclusion, a smiling profile photograph is an integral tool in performing a 

thorough orthodontic diagnosis and treatment plan. Laypeople can detect the differences 

in smiling and repose profiles of the same patient. Thus, all patients should be made 

aware of a discrepancy between their own smiling and repose profiles. Ultimately, 

whether the optimal profile is treated to is a different discussion, but all of the facts, 

including a smiling profile photograph, should be evaluated so an appropriate treatment 

plan can be formulated.  
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