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ABSTRACT 
 
 

EFFECTS OF COMPUTER-AIDED ANTERO-POSTERIOR FOREHEAD 
MOVEMENT ON RATINGS OF FACIAL ATTRACTIVENESS BASED ON THE 

ETHNICITY OF THE MODEL AND EVALUATOR  
JIMMY HYON KU  

M.S., COMPREHENSIVE DENTISTRY, 2017 
 

 
Directed by: LING YE, COMMITTEE CHAIR, DENTAL RESEARCH DEPT. 
   Naval Postgraduate Dental School 
 
 
Introduction: There is no universally-accepted method for determining the most 

esthetically pleasing antero-posterior positioning of the jaws. L.F. Andrews proposed 

using the relationship between the forehead and the maxillary central incisors as a 

reference. To date, there are no studies investigating Andrews’ philosophy with changes 

in forehead position and taking into consideration the ethnicity of the model and 

evaluator.  

Purpose: To investigate differences in how judges of different ethnicities subjectively 

evaluate the profile attractiveness of models of different ethnicities when the model 

profiles are changed at the level of the forehead.  

Methods: Three female models of different races - Caucasian, African American, and 

Asian - were photographed smiling in profile. The photographs were digitally 

manipulated to move the forehead anteriorly by 2, 4, and 6mm, and posteriorly by 2mm. 

31 Caucasian, 28 African American, and 17 Asian layperson evaluators rated the 

attractiveness of the photographs using a 0-100mm visual analog scale.  

Results: For the Caucasian model, Caucasian evaluators preferred the unaltered 

photograph over those with forehead positions placed 4 and 6mm anteriorly. For the 
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Asian model, African American evaluators preferred the unaltered photograph over those 

with forehead positions placed 2 and 6mm anteriorly; and Caucasian evaluators preferred 

the unaltered photograph over that with forehead positioned 2mm anteriorly. For the 

African American model, Caucasian evaluators preferred the unaltered photograph over 

those with forehead positions placed 2 and 4mm anteriorly and 2mm posteriorly. 

Conclusions: The results indicate that there is racial variation when assessing facial 

profile. More data is required to identify potential trends relating AP forehead position 

and attractiveness.   
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CHAPTER I: LITERATURE REVIEW & PURPOSE OF RESEARCH 

Introduction 

 Dental-facial esthetics is one of the most important contributing factors in an 

individual’s decision to obtain orthodontic treatment (Albino et. al., 1981). Because of 

this, it is imperative that esthetics is given a high priority during the orthodontic treatment 

planning phase (Proffit et al., 2007). 

 Patients presenting with severe malocclusions may require orthodontic and 

orthognathic movements of the maxilla, mandible, or both. However, there is no 

universally-accepted method for determining the most esthetically acceptable antero-

posterior positioning of the jaws (Ellis et al., 2017).  

Proposed Philosophies of Profile Esthetic Analysis 

There have been numerous proposals. In 1900, Edward Angle wrote that artistic 

depictions of the Greek god Apollo had the ideal facial profile form: his glabella, 

subnasale, and pogonion connected to form a straight line, what Angle called “The Line 

of Harmony” (Angle, 1900). However, Angle later showed reservations of this arbitrary 

standard in his writings, conceding that it may only be applicable to some facial types 

(Turley, 2015). 

In 1926, Simon introduced the photostatics method, the use of profile photographs 

for profile esthetic analysis. He related structures in these photographs with the Frankfort 

horizontal and orbital planes and compared them against standards established by 
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Kollman and Zeising, which were based on arbitrary ratios and the Golden Proportion 

(Turley, 2015).  

Lateral cephalometric radiography was developed in 1931, allowing for direct 

analysis of dentoskeletal patterns (Turley, 2015). In 1946, Tweed proposed using the 

Frankfort-mandibular incisor angle, relating hard tissue landmarks elucidated from 

cephalometric radiography to relate mandibular teeth to hard tissue landmarks on the 

cranial base (Tweed, 1946).  

 However, Peck and Peck concluded that attractive faces demonstrated a more 

protrusive profile than what was considered “normal” per the existing orthodontic 

guidelines (Peck & Peck, 1970).  Additionally, Moss and colleagues demonstrated that 

faces judged to be attractive did not necessarily adhere to orthodontically-accepted hard 

tissue profiles or to the Golden Proportion (Moss et. al., 1995).  

 Arnett theorized that relying on hard tissue references when correcting occlusion 

could lead to poor outcomes due to variability in skeletal patterns. He proposed including 

information obtained via soft tissue cephalometrics along with hard tissue information for 

proper diagnosis and treatment planning, and recommended using the subnasale as one 

such soft tissue reference (Arnett & Gunson, 2004).   

L.F. Andrews’ Element II 

 In 1991, L.F. Andrews introduced his Six Elements of Orthodontic Philosophy. He 

stated that skeletal landmarks are unpredictable because they were internal structures that 

did not represent the overlaying external soft tissues; that soft tissue structures such as the 

nose and chin were unreliable because of morphology variations between individuals and 



11 
 

that they continue to grow with age; and that other potential soft tissue landmarks such as 

the lips were unreliable because they could change unpredictably with orthodontic and 

orthognathic treatment (L.F. Andrews, 1991).  

 In Element II of his philosophy, L.F. Andrews proposed positioning the maxillary 

central incisors relative to the position of the forehead to achieve the most esthetic results 

(Figure 1). More specifically, he proposed that the anterior prominence of the maxillary 

central incisors (the “Facial Axis Point”) lie between imaginary vertical lines emanating 

from the glabella and the midpoint of the clinical forehead (the “Forehead Facial Axial 

Point”) (L.F. Andrews, 1991).  

Figure 1. 

 

 L.F. Andrews reasoned that unlike hard tissues, the forehead is an external 

structure that is visible; and unlike structures such as the nose, lips, and chin, it remains 



12 
 

positionally and morphologically stable with increasing age and with orthodontic and 

orthognathic treatment (L.F. Andrews, 1999). 

 There is some scientific evidence to support this aspect of L.F. Andrews’ 

philosophy. W.A. Andrews used 188 profile photographs of Caucasian females and found 

that 93% of faces deemed attractive by a panel of evaluators agreed with L.F. Andrews’ 

proposed profile (W.A. Andrews, 2008). Adams did a similar study with 197 profile 

photographs of Caucasian males and found that 91% of those faces deemed attractive by 

a panel of evaluators had maxillary central incisors that lay within the boundaries 

proposed by L.F. Andrews (Adams et al., 2013). Schlosser and colleagues used a model 

who exhibited L.F. Andrews’ proposed ideal profile and digitally manipulated her 

maxillary teeth forwards and backwards, and found that evaluators preferred the original 

over the altered photograph with 4mm of maxillary tooth retrusion and with the maxillary 

central incisors posterior to L.F. Andrews’ boundary (Schlosser et. al., 2005).  

 Ellis and colleagues suggested that Schlosser’s digital manipulation of the 

maxillary teeth, and not other surrounding structures such as the upper lip and mandible, 

may have created a visual distraction for the evaluators by creating esthetically 

unacceptable teeth-to-teeth and teeth-to-lip relationships. In order to address this, Ellis 

conducted a study where the foreheads of three models were digitally manipulated to 

various positions while keeping the position of the jaws intact. For the Caucasian female 

model, evaluators rated the photograph with the original forehead position as the most 

attractive, and the image with the most forehead protrusion – by 6mm – as the least 

attractive. However, no statistically significant information could be obtained from 

evaluations of the African American and Asian female models (Ellis et. al., 2017).  
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Ethnicity and Profile Assessment 

 Numerous studies demonstrate that racial variation exists when assessing facial 

profile esthetics. Hall and colleagues found that evaluators in their study preferred 

African American models to have greater profile convexity than for Caucasian American 

models (Hall et. al., 2000). Nomura and colleagues found that evaluator groups separated 

by ethnicity preferred different lip profiles: in their study, African evaluators preferred 

more protrusive lip profiles than Hispanic American evaluators (Nomura et. al. 2009).  

Chong and colleagues had Caucasian and Chinese evaluators rate profile photographs of 

Chinese faces and concluded that ethnicity of the evaluators was a significant factor 

influencing esthetic lip position preferences (Chong et. al., 2014), and Mejia-Maidl and 

colleagues found that Mexican American evaluators preferred less protrusive upper and 

lower lips than Caucasian evaluators (Mejia-Maidl et. al., 2005).  

Purpose of Research 

 Scientific evidence supporting L.F. Andrews’ philosophy of relating the maxillary 

central incisors to the forehead is sparse. Additionally, none have obtained significant 

information regarding ethnic variations in profile assessment with respect to L.F. 

Andrews’ reference point, the forehead.  

Therefore, the purpose of this research is to investigate differences in how judges 

of different ethnicities subjectively evaluate the profile attractiveness of models of 

different ethnicities when the models’ profile is changed at the level of the forehead. 
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CHAPTER II: MATERIALS AND METHODS 

Models 

The acquisition of models and model photographs for this research project was 

conducted by Ellis and colleagues (Ellis et al., 2017) and re-printed below verbatim: 

Three volunteer female models, 18 years or older, were selected from 
orthodontic patient evaluations at Naval Postgraduate Dental School (NPDS), 
Bethesda MD.  The models represented different races - Caucasian, Asian, and 
African American. Exclusion criteria included no major skeletal deformities and 
not in active orthodontic treatment.  Each model signed the NPDS release form 
giving their permission to use their photos (Appendix A).  

 
Right lateral profile photographs were taken by the same photographer 

with a Canon Rebel XTI digital camera (Canon, Newport News, VA) under 
standard conditions (Schlosser et al., 2005) (Figure 2).  The first image was taken 
in repose and was used to ensure that the patient fell within the inclusion criteria 
for the study.  The second image, a smiling profile photograph, was captured with 
a 100-mm ruler fixed in front of the subject’s nose to calibrate for magnification 
and a hanging plumb to assist in paralleling the subject’s head position (Figure 3).   

 
Figure 2. 
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Figure 3. 

 
Image Alteration & Presentation 

Image alterations and presentation of photographs for this research project was 

conducted by Ellis and colleagues (Ellis, et al., 2017) and re-printed below verbatim: 

The model’s smiling profile photograph was altered with a computer 
graphics program (Adobe Photoshop Version 7.0.1, Adobe systems).  Four altered 
images were created by moving the soft tissue glabella forward in a horizontal 
plane by 2 mm, 4 mm, and 6 mm, and backward in a horizontal plane by 2 mm.  
The alterations were conducted by an information technology (IT) specialist at 
NPDS with experience using the Photoshop computer program.  The ruler and the 
plumb were removed from the altered photos to eliminate distractions.    

The original and four altered images of each model were printed on 8.5” x 
11”photo paper (Figure 4), labelled 1 through 15, and placed in a binder for 
evaluation.  The website (http://www.stattrek.com/statistics/random-number-
generator.aspx ) was utilized to place the photos in a randomized viewing order 
for each of the models.   
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Figure 4. 
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Subjects/Evaluators 

31 Caucasian, 28 African American, and 17 Asian volunteer evaluators without 

any professional background in any aspect of dentistry were recruited from the Walter 

Reed National Military Medical Center (WRNMMC).  

Rating of Photographs and Data Collection 

Each evaluator was provided with the binder of 15 photographs and score sheets. 

Each score sheet contained the written instructions and an area for the evaluator 

participant to select their self-identified ethnicity (Figure 5) and one 100mm visual 

analog scale (VAS) per photograph (Figure 6). The principal investigator gave the 

instructions and answered any questions.  After the subject acknowledged that he or she 

understood the instructions, no further guidance was offered.   

Figure 5. 
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Figure 6. 

 

Each evaluator rated the attractiveness of the 15 photographs by placing a vertical 

mark along the VAS line, with the 100mm mark representing the highest level of 

attractiveness and 0mm representing the lowest level.  All of the subjects viewed the 

images in the sequence provided and were not allowed to return to the previously viewed 

photos conditions per the protocol developed by Schlosser and colleagues (Schlosser et. 

al., 2005).   

Each VAS rating was measured from the 0 line using a 100-mm ruler to the 

closest millimeter increment.  Measurements were entered into a Microsoft Excel spread 

sheet (Table 1) for data analysis. 
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Table 1. 

 

14 15 13 11 12 3 5 2 1 4 9 7 8 6 10

Rater Type Rater No Original ‐2 mm 2 mm 4 mm 6 mm Original ‐2 mm 2 mm 4 mm 6 mm Original ‐2 mm 2 mm 4 mm 6 mm

Caucasian A1 74 80 74 39 60 50 65 45 41 45 64 46 55 55 45

A2 32 34 28 27 26 34 39 31 30 35 45 35 38 30 40

A3 90 90 90 89 89 50 50 50 50 49 89 76 86 70 88

A4 84 85 80 71 80 85 85 74 75 86 81 65 76 66 81

A5 80 90 71 90 70 60 90 60 81 90 90 81 80 71 70

A6 50 49 48 50 50 40 41 40 40 39 40 40 40 40 40

A7 45 30 30 25 35 41 55 30 50 30 50 50 60 39 55

A8 80 81 80 75 80 71 71 71 70 72 50 50 50 50 50

A9 65 75 54 40 43 69 54 76 75 55 41 70 40 55 45

A10 64 70 70 48 62 64 77 68 59 67 58 48 61 54 52

A11 70 70 70 70 70 50 50 50 50 50 60 60 60 60 60

A12 32 32 33 32 32 75 65 65 65 75 40 23 35 35 50

A13 40 50 50 60 40 50 30 50 60 45 40 25 15 30 30

A14 46 40 45 40 45 35 30 25 30 25 30 41 50 51 30

A15 80 85 80 76 70 75 70 65 70 70 70 60 70 71 65

A16 54 56 52 50 50 51 50 51 50 51 52 53 51 52 51

A17 71 76 64 56 64 43 66 45 38 49 51 58 42 54 70

A18 55 75 45 35 40 35 35 35 35 35 70 60 70 45 76

A19 66 67 65 64 65 74 84 69 69 82 89 76 79 74 88

A20 70 76 74 74 72 77 67 78 80 65 43 43 43 43 42

A21 65 66 67 78 66 79 78 68 77 77 74 64 72 71 66

A22 86 83 82 83 83 71 72 69 72 71 72 73 68 72 72

A23 49 49 52 45 53 37 37 38 41 27 53 48 48 56 52

A24 50 49 49 50 50 50 50 50 50 50 50 50 50 50 50

A25 46 46 47 45 46 52 69 51 52 51 93 70 89 71 90

A26 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60

A27 59 59 59 58 58 50 51 50 45 47 60 62 58 62 64

A28 89 99 85 80 81 71 80 65 98 71 86 81 81 81 90

A29 52 54 54 52 53 45 53 47 45 39 62 58 58 58 58

A30 70 68 70 70 70 80 80 80 80 80 80 75 80 75 80

A31 50 50 50 50 50 60 60 60 60 60 60 60 60 60 60

14 15 13 11 12 3 5 2 1 4 9 7 8 6 10

Rater Type Rater No Original ‐2 mm 2 mm 4 mm 6 mm Original ‐2 mm 2 mm 4 mm 6 mm Original ‐2 mm 2 mm 4 mm 6 mm

Afr. American B1 20 40 9 20 10 50 50 28 39 40 39 50 37 39 10

B2 51 51 52 53 52 51 51 51 51 52 52 52 52 52 51

B3 20 20 21 20 20 31 31 30 30 31 30 31 31 31 30

B4 50 50 51 49 50 69 50 43 52 50 50 80 80 50 50

B5 55 45 55 60 45 55 41 50 50 50 60 40 52 50 46

B6 36 40 37 36 38 39 42 38 40 39 60 54 56 54 59

B7 29 27 29 20 20 30 40 50 50 30 29 29 28 30 28

B8 65 70 65 70 70 51 46 51 50 41 39 30 31 30 41

B9 64 82 64 56 65 86 76 72 73 75 74 76 76 76 74

B10 30 29 29 30 30 25 24 15 25 23 40 30 31 30 39

B11 50 40 40 40 40 45 50 45 50 40 40 50 35 50 40

B12 25 25 30 30 26 20 15 15 9 10 9 24 20 16 30

B13 70 68 64 61 62 62 77 57 60 66 81 70 65 64 76

B14 71 77 74 80 75 64 65 60 70 64 64 65 70 70 65

B15 80 80 80 75 80 61 61 60 61 60 55 55 55 55 55

B16 52 47 52 48 48 40 50 40 40 40 40 35 40 35 40

B17 45 46 50 50 40 45 38 45 42 30 37 35 35 35 35

B18 65 64 63 62 57 47 48 42 41 47 62 53 58 56 54

B19 55 55 55 55 55 50 50 50 0 50 45 45 45 45 45

B20 37 42 36 38 36 53 36 47 54 35 26 25 31 32 26

B21 78 80 81 80 79 83 84 77 80 85 82 80 81 85 81

B22 40 60 50 50 40 30 40 41 41 30 40 40 40 40 40

B23 65 73 76 52 46 66 66 53 51 56 62 47 52 48 53

B24 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

B25 53 59 53 52 52 47 58 48 63 47 53 34 34 38 53

B26 30 29 29 30 30 25 30 23 19 20 30 25 25 30 30

B27 89 90 83 90 81 80 80 80 85 80 56 55 55 50 45

B28 81 83 81 81 81 70 70 70 70 70 68 67 68 68 69

14 15 13 11 12 3 5 2 1 4 9 7 8 6 10

Rater Type Rater No Original ‐2 mm 2 mm 4 mm 6 mm Original ‐2 mm 2 mm 4 mm 6 mm Original ‐2 mm 2 mm 4 mm 6 mm

Asian C1 50 40 60 60 50 45 50 45 50 50 10 40 40 30 40

C2 15 10 5 5 5 10 10 10 10 10 10 10 10 10 10

C3 70 75 60 59 40 80 74 75 70 80 81 46 65 55 65

C4 51 51 51 51 50 35 34 37 20 35 40 40 39 30 41

C5 30 30 30 30 40 35 30 35 40 40 20 16 26 15 30

C6 78 72 71 77 78 38 46 38 46 45 64 59 65 59 68

C7 72 71 67 70 71 84 84 85 84 84 64 66 67 64 66

C8 46 54 49 49 44 46 41 43 49 56 60 47 54 46 62

C9 26 26 22 30 21 40 40 35 35 25 30 30 30 25 30

C10 22 21 24 27 20 40 39 38 43 39 35 36 37 39 36

C11 81 83 81 81 81 69 70 70 70 71 68 67 68 68 69

C12 50 50 50 55 49 20 30 35 40 21 50 46 50 51 50

C13 51 50 51 51 55 34 40 35 45 25 25 25 16 25 25

C14 60 60 60 60 60 65 67 66 67 65 51 56 55 56 53

C15 76 55 72 71 62 72 55 83 83 72 66 65 64 67 65

C16 43 36 43 34 19 34 34 53 53 34 46 33 47 45 32

C17 49 50 50 50 50 50 50 49 50 50 50 50 50 50 31

Attractiveness VAS Score 0‐100 

Viewing order

Model 1 ‐ Caucasian Model 2 ‐ Asian Model 3 ‐ African American

Attractiveness VAS Score 0‐100 
Model 1 ‐ Caucasian Model 2 ‐ Asian Model 3 ‐ African American

Viewing order

Viewing order

Attractiveness VAS Score 0‐100 
Model 1 ‐ Caucasian Model 2 ‐ Asian Model 3 ‐ African American
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Statistical Analysis 

The raw scores were standardized to Z scores per the following calculation: 

Z score  =   [Subjects Attractiveness rating– Population mean rating score] 

                   Population’s standard deviation 

Friedman’s post hoc test and Wilcoxon signed ranks test were used for analysis of 

the data.  Pairwise comparisons of the original view to each of the altered views -- -2mm, 

+2mm, +4mm, +6mm -- were analyzed using the Wilcoxon signed ranks test. The factors 

involved were evaluator ethnicity (Caucasian, African American, and Asian), model 

ethnicity (Caucasian, African American, and Asian), and forehead position (five 

variations per subject).   

 

CHAPTER III: RESULTS  

  The mean Z-scores for each model are represented by the bar graphs in Figures 

7-9.  The x-axis represents the evaluator ethnicity category and the y-axis represents the 

mean Z-score.  A positive number on the y axis represents an attractive (high) rating on 

the VAS scale and a negative number represents an unattractive (low) rating on the VAS 

scale. 
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Figure 7. 

 

 

Figure 8. 
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Figure 9. 

 

Table 2 represents the pairwise comparisons of Z-scores between the original 

photographs to the altered photographs for each model and each ethnic group of 

evaluators. Significance is depicted in red.  Using a p-value of 0.0125, the following 

results were deemed statistically significant:  

- For the Caucasian model, Caucasian evaluators showed a preference for the 

original photograph over those with the forehead positioned 4 and 6mm 

anteriorly; 

- For the African American model, Caucasian evaluators showed a preference 

for the original photograph over those with the forehead positioned 2mm 

posteriorly and 2 and 4mm anteriorly;  

- For the Asian model, Caucasian evaluators showed a preference for the 

original photograph over those with the forehead positioned 2mm anteriorly; 
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and African American evaluators showed a preference for the original 

photograph over those with the forehead positioned 2 and 6mm anteriorly.  

Table 2. 

 

 

CHAPTER IV: DICUSSION 

Data Analysis: 

The Caucasian evaluator group (n=31) was able to produce significant results for 

all three models: They demonstrated a preference of the original photographs to several 

of the altered Caucasian, African American, and Asian photographs. This is in 

disagreement with Ellis’ study (Ellis et al., 2017), in which the mostly Caucasian 

Caucasian Model, Caucasian Evaluator African American Model, Caucasian Evaluator Asian Model, Caucasian Evaluator
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evaluators were able to produce significant results only with several of the Caucasian 

photographs. This is of interest because in the current study, all of the evaluators were 

laypersons without any training or experience in the dental field; while in the Ellis study, 

20 of the 40 evaluators were American-trained dentists who demonstrated a keener eye to 

minute changes in profile compared with the laypersons (Ellis et al. 2017).  

The African American evaluator group in this study (n=28), of similar size with 

the Caucasian evaluator group, was only able to produce significant results with some of 

the Asian model photographs but not the Caucasian and African American model 

photographs. This may be attributed to either a small sample size for this group, or may 

represent the phenomena described by Nomura and colleagues, where different evaluator 

groups separated by ethnicity displayed disparate lip profile preferences (Nomura et al., 

2009).   

 There were no statistically significant results for Asian evaluators. This may be 

attributed to the small sample size, 17, of this group compared with the other evaluator 

groups (31 Caucasian, 28 African American). This may have been the result of the 

smaller percentage of potential Asian evaluator volunteers available at WRNMMC, a 

United States military facility. Ideally, a larger number of Asian evaluators should have 

been obtained and would have occurred with a longer data collection time period or if 

evaluator recruitment was performed outside of this facility.  

Trends: 

 No trends relating antero-posterior forehead positioning and subjective ratings of 

attractiveness could be ascertained by the data. For example, there was no clear evidence 
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that attractiveness increased or decreased with each incremental change in forehead 

position.  

Project Design Considerations: 

 18 of 76 evaluators, or 24%, rated all five photographs of each model exactly the 

same, with six coming from the Caucasian evaluator group, nine from the African 

American evaluator group, and four from the Asian evaluator group. There are two 

possible reasons for this, both gleaned from evaluator comments made during and after 

rating the photographs: First, several evaluators commented that they were unable to 

discern differences between the photographs; secondly, several evaluators commented 

that they were uncomfortable making judgments on a person’s appearance. The first point 

is not problematic as one of the reasons for this research was to assess whether evaluators 

were able to detect these minute changes. The second point, however, potentially created 

unreliable data points, particularly if the evaluator made the tacit decision to rate all 

photographs the same regardless of their true opinions.  A potential solution to combat 

this problem for future research would be to have the photographs presented 

electronically - with the evaluator out of sight of the investigator - in order to preserve 

evaluator anonymity and elicit more truthful responses.  

 Another common evaluator comment was that they were able to detect what 

changes were being made between photographs after already viewing several 

photographs. The photographs were sequenced in the same order for all surveys, with the 

five Asian photographs being presented first, followed by the five African American 

photographs, and the five Caucasian photographs being presented last. If learning 
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occurred in the evaluators during the course of taking the survey, loss of blinding to the 

purpose of the research would be more apparent in the data for Caucasian model 

photographs versus the other model photographs. Potential solutions would be to 

randomize the sequence of photographs for each survey taken and/or eliminate the 

grouping of photographs so that all of one model’s photographs are not viewed 

consecutively.  

Lastly, all three of the models exhibited maxillary incisors anterior to L.F. 

Andrews’ boundaries, and to varying degrees. Their foreheads were digitally manipulated 

from this starting point, and this starting point was used as a reference against which the 

manipulated photographs were compared. However, if the main purpose of this research 

was to investigate L.F. Andrews’ Element II philosophy, using models whose profiles 

coincided with L.F. Andrews’ ideal would have provided more useful results. 

Alternatively, if models with this “ideal” profile could not be identified and recruited to 

participate in this research, the profiles of models with non-ideal profiles should have 

been digitally manipulated until they did fit Andrews’ ideal and this should have been 

designated as the starting reference profile.  

 

CHAPTER V: CONCLUSIONS 

 There have been many proposals but no consensus regarding the most esthetic 

dentoskeletal profile form. L.F. Andrews proposed aligning the antero-posterior position 

of the forehead and maxillary incisors, but strong scientific evidence supporting this does 

not exist. Additionally, previous studies have shown that ethnic variation exists with 

respect to facial profile esthetic preferences. 
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 This study demonstrated a possible variation between Caucasian and African 

American evaluators’ evaluations of Caucasian, African American, and Asian female 

models when the forehead was digitally manipulated. Comparisons with Asian evaluators 

could not be made due to the small sample size of this group. 

No trends relating relative forehead position with attractiveness was elucidated, 

which could be remedied by repeating this study with a larger number of evaluators for 

all ethnic groups. Evaluator truthfulness may have been an issue, which could be rectified 

by conducting the survey without the direct presence of the investigator. Learning may 

have occurred with evaluators the further they progressed through the survey; this could 

be addressed by randomizing the photographs for each survey and by not grouping all 

photographs of one model together. Lastly, no data was collected directly testing L.F. 

Andrews’ philosophy due to poor model selection; the reference models should either 

exhibit profiles in line with Andrews’ philosophy or be digitally manipulated so that they 

do.  

 

 

 

 

 

 

 

 

 



28 
 

APPENDIX A: MODEL PHOTOGRAPH RELEASE FORMS 
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APPENDIX B: RESEARCH APPROVAL LETTERS 
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