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GUIDELINE II: ABSTRACT 

INTRODUCTION: Orthodontic treatment goals usually include an "Ideal" class I 
occlusion and skeletal relationship. Cephalometric analysis can be used in this 
quest. This technique, though, does not take into account the soft tissue profile. 
L. F. Andrews theorized that the forehead position should be used as a reference 
because it is external and does not move during the course of surgical treatment. 
The goal of this siudy is to determine whether changes in patient's forehead will 
affect evaluators' subjective ratings of facial attractiveness. 

METHODS: Smiling profile photographs of three female models of different races 
were captured. The photographs were then digitally manipulated at the soft 
tissue glabella to simulate forward movement by 2, 4, and 6mm and backward by 
2mm. Twenty general dentists and twenty laypersons then scored the 
attractiveness of the photographs using a 0-100mm visual analogue scale. 

RESULTS: Dentists consistently selected the original photographs without 
manipulation as one of the most attractive ones. Compared with laypersons, 
dentists could differentiate the change especially at the most extreme position of 
+6mm. 

CONCLUSIONS: The findings of this study suggest that changes of AP position 
of the glabella impact the appreciation of facial attractiveness for dentists and 
may assist in achieving superior results during treatment. 

x 



GUIDELINE Ill: MANUSCRIPT 

CHAPTER 1: INTRODUCTION AND LITERATURE REVIEW 

Facial esthetics in relation to treatment planning 

Successful outcomes in treatment planning involve three basic steps: proper 

diagnosis, a thorough treatment plan, and flawless execution of the chosen 

treatment. In many instances facial esthetic outcomes, are not taken into account 

during this initial treatment planning phase. Sometimes even with the best of 

treatment plans the final results may be less than optimal due to facial esthetic 

desires of the patient (Arnett & Gunson, 2004). As a result, facial esthetics should 

have a higher priority in the treatment planning process (Spyropoulos & 

Halazonetis, 2001) and should be evaluated early in the treatment planning 

process. 

Effects of hard tissue manipulation on facial profile and overlying soft tissue 

In severe cases of malocclusion orthodontists and oral surgeons routinely 

plan cases in which they move one or both jaws. This can affect the facial profile of 

these patients (Angle, 1899). The new post-surgical soft tissue profile potentially 

can have an impact on subjective attractiveness of these patients as indicated by 

Spyropoulos & Halazonetis study( 2001). 

Another area of concern is how the drastic surgical treatment will affect the 

overlying soft tissue. A study by Kasai (1998) analyzed pre and post cephalometric 

measurements of 32 Japanese women who had four premolars extracted in their 

orthodontic treatment. Measurements were made of the hard tissues and the 

overlying soft tissues. He found variable results as certain facial reference points 
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exhibited no change following treatment, while others, particularly in the lower face, 

showed significant changes. The soft tissue didn't follow the hard tissues uniformly 

and caused changes in the subject's facial profile. Therefore, Kasai revealed that 

the relationship b.etween the hard and soft tissues is complicated and 

unpredictable. 

Tools for AP Assessment 

In preparation for these more complicated surgical cases, there is not a 

universally accepted method for determining the AP position of the jaws. The 

following are references that have been proposed by subject matter experts in the 

field of orthodontics. Tweed (1954) described the use of Frankfort-Mandibular 

Incisor Angle (FMIA) as a diagnostic reference utilizing lateral cephalometric 

tracing. Ricketts (1968) defined his reference as the esthetic plane, a line from the 

nose to the chin. McNamara (1984) outlined a step-by-step procedure of 

cephalometric evaluation of hard tissue landmarks for treatment planning of his 

orthodontic cases. Holdaway (1983, 1984) described the use of soft tissue 

cephalometric analysis in orthodontic treatment planning. Arnett and colleagues 

(1999) proposed the true vertical line (TVL), which uses subnasale, as a reference 

in their cephalometric analysis for diagnosis and treatment planning. 

Andrews rendered each of these landmarks as unpredictable (2008) 

because they are either internal and do not represent the external soft tissue, they 

are on areas that are still growing such as the nose (Antoszewski, Sitek, & Kruk­

Jeromina, 2005; Kushimoto, 1990), or they are likely to move during the course of 
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the surgical treatment. Dr Andrews, therefore, proposed the forehead as a 

reference in AP jaw alignment. 

Andrews' Element II in determining AP jaw position 

To date, the most used guide in orthodontic treatment planning is the 

Andrews six elements of orofacial harmony including the six keys to normal 

occlusion. (Andrews & Andrews, 2000, Andrews, 1972). Andrews' element II 

specifically relates to the AP position of the jaws (Figure A). He postulates that the 

AP position of the maxilla is optimal when the Facial Axis (FA) points of maxillary 

incisors are on the Goal Anterior Limit Line (GALL). The GALL is a line that 

parallels the frontal plane of the head and passes through the Forehead's Facial­

Axis Point (Andrews & Andrews, 2000). W. A. Andrews found in his study of 94 

white females that 93% of the harmonious profiles had the maxillary central incisors 

positioned anterior to the FA point of the forehead and posterior to the soft tissue 

glabella (2008). Therefore, Andrews advises not to place FA points of the maxillary 

incisors anterior to the soft tissue glabella (Andrews & Andrews, 2000). 

The rationale for this method is that the soft tissue forehead is an external 

part of the face rather than an internal structure and typically does not move during 

orthognathic surgery. They emphasize that there is a critical relationship between 

the maxillary incisors and the forehead and that attractive faces share a harmony 

between the two points regardless of ethnicity, gender, or age (Andrews & 

Andrews, 2000). 
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Purpose of the study 

Andrews' Elements are observations which are lacking scientific data. For 

element II, specifically, only two studies were found to challenge the GALL as a 

reference for determining the AP position of the jaw. Schlosser, Preston and 

Lampasso (2005) photographed the facial profile of a white female patient and 

generated a series of alterations in which the maxillary incisors were misaligned 

relative to the GALL. Analysis determined that the image with the most misaligned 

AP position of the jaw was the least attractive to both orthodontists and laypersons. 

Cao and colleagues (2011) concluded that Element II is a useful reference for 

smiling profile esthetics in young adult females and that small changes in AP 

position even ahead of the GALL did not damage the esthetics of the smiling profile 

as long as the incisors were upright. These studies have reported that both dentists 

and laypersons judge differences in facial aesthetics based on the position of the 

maxillary incisors in relation to the GALL, no studies using the forehead as a 

reference for attractiveness were found. Therefore, the purpose of this study is to 

determine if changes in the anterior-posterior position of a patient's soft tissue 

glabella affect evaluators' subjective ratings of facial attractiveness. The null 

hypothesis is that there will be no difference in the attractiveness after the position 

of the forehead has changed. 

CHAPTER 2: METHODS AND MATERIALS 

Models 

Three volunteer female models, 18 years or older, were selected from 

orthodontic patient evaluations at Naval Postgraduate Dental School (NPDS), 
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Bethesda MD. The models represented different races (Caucasian, Asian, and 

African American). The models had nasolabial angle within the normal range (114 

± 10 degrees) as described by Fitzgerald, Nanda, and Currier (1992). 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. 

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, Preston & Lampasso, 2005) (Figure 8). 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 C). 

Image Alteration 

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 (Figure C). 

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. 
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The original and four altered images of each model were printed on 8.5" x 

11"photo paper (Figure D), labelled 1 through 15, and placed in a binder for 

evaluation. The website (http://www.stattrek.com/statisticslrandom-number­

generator.aspx) was utilized to place the photos in a randomized viewing order for 

each of the models. The photos for each model were grouped together in the 

binder adopted from Kokich, Kokich and Kiyak (2006). 

Subjects/Evaluators 

Two groups of subjects, twenty general dentists and twenty laypersons, 

volunteered to evaluate the profile photographs. The sample size was based on a 

previous study by Johnston, Burden, & Stevenson (1999). The laypersons had no 

professional background in any aspect of dentistry and the general dentists were 

trained and licensed in the U.S., and had no formal specialty training. All of the 

general dentists were recruited at NPDS. 

Rating of Photographs 

Each subject received the binder of photographs, a 100-mm visual analog 

scale per photo (Figure E), and written and verbal instructions (Figure F). The 

principal investigator, who was present for all of the 40 sessions, gave the 

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

or she understood the instructions, the principal investigator offered no further 

guidance. Each subject rated the attractiveness of the 15 photographs by placing a 

vertical mark along the corresponding VAS line. All of the subjects viewed the 

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

viewed photos conditions (Schlosser, Preston & Lampasso, 2005). 
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Data Collection 

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. 

Statistical Analysis 

The raw scores were standardized to Z scores as suggested by Johnston, 

Burden and Sevenson (1999). The standardization formula is as follows 

(Schlosser, Preston, & Lamposso, 2005): 

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 (Table 2). 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 subject (Dentists and 

Laypersons), model's race (Caucasian, Asian, and African American), and 

photograph (five variations per subject)(Table 2). The level of significance for the 

Friedman's post hoc test was set to 0.05 and for the Wilcoxon signed ranks test a 

Bonferroni adjusted P value was set to 0.0125. 

CHAPTER 3: RESULTS 

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

Figure G. The x-axis represents the subject type, dentist versus layperson, 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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Table 3 represents the Friedman's analysis of the Z-scores. Significance is 

depicted in red. The dentists' results were considered significant for all of the 

models concluding that the dentists were able to appreciate the change between all 

five of the photos. . The number of subjects that felt there was no change amongst 

all the photos is represented in table 4. The laypersons, nearly 50% of the time, 

could not appreciate a change in the photographs while the dentists almost always 

could. 

The Wilcoxon's Test results of the Z-scores are represented in Table 5. This 

is a pairwise comparison of the original vs. the altered photos. Significance is again 

depicted in red. If we use the p-value .05 as with the Friedman's analysis, 

significance was seen in the Caucasian when comparing the original photo to the 

photo that had the soft tissue glabella protruded 6mm by both the laypersons and 

the dentists. The dentists also showed statistical significance at the 2mm and the -

2mm. It is probably a better practice to use an adjusted p-value by doing a 

Bonferroni adjustment. This is more conservative and the adjusted p-value would 

be 0.0125. With this adjusted p-value the only significance is seen with the dentists 

and the Asian model at the most extreme change. 

CHAPTER 4: DISCUSSION 

A comment that was made by many of the evaluators during this study was 

that all of the photos for the models looked the same. In fact nearly 50% of the 

laypersons couldn't tell the difference and rated every photo, the original and all of 

the altered photos with the same score on the VAS. 
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Profile photographs were used to assess the models facial features. One 

thought is that the facial view more important for attractiveness than profile view. 

Maybe this is a reason that so few could appreciate a change between the photos. 

Another thought is that photographs merely a moment in time and fail to provide 

information in relation to the constantly changing nature of a patient's face. A study 

by Schabel, Baccetti, Franchi and McNamara suggested the use of video clips of 

patients smiling as an alternative method to assess the attractiveness of the model 

(2010). Using this technique the patients face could be seen from every angle and 

a more accurate assessment of the attractiveness could be made. 3-D model 

information will be considered in follow-up studies. 

When evaluating the Z-scores it was noted that the Caucasian model was 

the only model that had a similar trend between the dentists and the laypersons. 

The results showed that the original was considered the most attractive and the 

+6mm was considered the least attractive for both populations. We were 

expecting to see similar trends between all of the races as Andrews theorized. 

Andrews concluded that the harmony between the maxillary incisors and the 

forehead should be consistent regardless of ethnicity, gender, or age (2000). 

However, we did not find the same trend with the other models. Possible reasons 

for these findings are that the Caucasian model was the only one of the models that 

had make-up applied for the photo. The other models had evident blemishes and 

other distractions. For future sessions it would be advisable during the photo 

alteration to use the blemish removal/ correction tool to remove any possible 

distractions from the photo as was suggested by Schabel, Baccetti, Franchi and 
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McNamara (2010). Another possible solution would be to remove make up as a 

variable by ensuring that the model photographs are taken without make up. 

Another factor to consider was that the majority of the evaluators that participated in 

the study were Caucasian, which may have introduced some bias toward the 

Caucasian model. One way to account for this in the future would be to have a 

more diverse group of evaluators. 

When we evaluated the models for the GALL as described by Andrew's 

Element II we did find that the Asian and the African American model both had 

Maxillary Anterior teeth in the original photo forward of the Soft tissue glabella 

which is not advised in Andrews proposal. The alteration photos where the Asian 

and the African American actually line up are the +4mm and +6mm, respectively. 

The original for the Caucasian was close to ideal with the Maxillary incisors in line 

with the soft tissue glabella. 

CHAPTER 5: CONCLUSIONS 

The results of this study reject the null hypothesis especially for the dentist 

group. Dentists seem to have a sharper eye for detail than the laypersons as 

shown in the Friedman's analysis. The attractiveness ratings of the dentists and the 

laypersons trended similarly between the original and the 4 altered photographs for 

the Caucasian model. The original was the most attractive and the most extreme 

change of 6 mm was the least attractive similar to the Schlosser, Preston and 

Lampasso study (2005). The findings of this study, especially with the Caucasian 

model, suggest that changes of AP position of the soft tissue glabella impact the 

appreciation of facial attractiveness for dentists and may in turn be an adjunct to 
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assist in achieving superior esthetic results during treatment. Looking at the GALL 

in this study did not appear to be a significant factor in attractiveness ratings. The 

photos with the Maxillary incisors anterior to the GALL were not scored as the least 

attractive. The results for the models of the other races were not consistent. 

Additional studies may be required to refine the data set and gain additional insight. 
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CHAPTER 7: FIGURE CAPTIONS 

FIGURE A: Andrews Element II, jaws AP position for the forehead. Forehead 
prominence and GALL assist in deciding the AP jaw position. Andrews and 
Andrews (2000). 

FIGURE B: Standard camera conditions for capturing the photographs for each 
model. 

FIGURE C: The photograph will be captured with a hanging plumb and a 100-mm 
ruler fixed in front of the subject's nose. Four altered images will be 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. 

FIGURE D: Image sets of the three models. 

FIGURE E: Visual Analog Scale (VAS) used for evaluating the attractiveness of the 
models in each photo. 0 is the most unattractive and 100 is the most attractive. 

FIGURE F: Subject directions attached to the VAS. 

FIGURE G: Z-score results for all three models represented on bar graphs. 

TABLE 1: Microsoft Excel spread sheet for data collection. 

TABLE 2: Variables and statistical analysis. 

TABLE 3: Friedman's post hoc test. Significance marked in red. 

TABLE 4: Frequency that there was no change in the attractiveness rating between 
the photos. 

TABLE 5: Wilcoxon signed ranks test results for dentists and laypersons. 
Significance marked in red. 
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GUIDELINE IV: LIST OF FIGURES 

FIGURE A: 

ANDREWS' ELEMENT II 

[Glabella ) I Facial Axial Forehead I 

GALL I 
\ ·I FacialAxiall.laxillary Central Incisor I 

FIGURE B: 

STANDARD CONDITIONS FOR CAPTURING PHOTOS 

• The camera lens will be pointing directly at the subject. 

• Lighting will be provided by the room light fixtures from the ceiling so that the 

shadows will be projected downwards. 

• The camera will be at a fixed distance of 60 inches from the tip of the nose. 

The camera will be mounted on a tripod and the height will be adjusted to be 

in line with the subject's face. 

• Camera will be set on Manual Mode with the following settings: 

F-stop:11 

ISO speed: 400 

Exposure time: 1/125s 
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FIGURE C: 

FIGURED: 

Model #1 

-2 mm 

PHOTOGRAPHS SET-UP AND 
PHOTO AL TERA Tl ON 

ALTERED PHOTOS 

Original 2mm 4mm 

xii 

6mm 



Model #2 

-2 mm Original 2mm 4mm 6mm 

Model #3 

-2 mm Original 2mm 4mm 6mm 

FIGURE E: 

VISUAL ANALOG SCALE 

Most Unattractive Most Attractive 

l1111l1111I1111I1111 l1111l1111I1111I1111I1111I1111I1111I1111I1111l 1111l1111l1111I1111l 1111I1111I1111 I 
0 100 
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FIGURE F: 

PHOTOGRAPH RATING INSTRUCTIONS 

• Please mark the assessment of the subject's facial attractiveness on the 100 
mm visual analog scale. Please mark the closest millimeter marking. 

• The attractiveness of the photograph is based purely on the criteria, which 
you deem important. 

• You may not return to any previous photographs as you proceed through the 
binder. 

• Spend the same amount of time per photo. 

FIGURE G: 
BAR GRAPHS OF Z-SCORE RES UL TS 

Based on calculatedZ-scorefor African American profile 
0.80 ~---------------

0.60 +---~------------
:!:Original 

-0.60 +------~---------

-0.80 "---------------- ""+6mm 

Dentist Lay person 
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Based on calculatedZ-scorefor Caucasian profile 

0.80 I!: Original 

0.60 

... 
"' 0.40 .e. -2 mm 
o!I 
f! 0.20 

l~I~ 
0 
Ii! ,.:, o.oo II +2 mm 

c --~ ~-0.20 ~ :t 
-0.40 ~ ~ 

•+4mm 

-0.60 

-0.80 '-'+6mm 

Dentist Lay person 

Based on calculated Z-score for Asian profile 
0.80 

0.60 ~T----------------- It Original 

... 0.40 

"' o!I .. 0.20 
~ 

0 
u 0.00 .. 
• N 
c 
~ -0.20 
:t 

-0.40 

-0.60 

-0.80 

Dentist 

'...: -2 mm 

~ ~ II +2 mm 

~ ~ 
~· •+4mm 

'"'+6mm 

Lay person 
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GUIDELINE V: LIST OF TABLES 

TABLE 1: 

DATA COLLECTION SHEET 

Sub::ect = Oentist{D)/laymen{l) Attractiveness VAS Score 0-100 
Mode! 1- Caucasian Model2·Aslan t.~13·AfricanArnerkan 

VJey,ing order " 15 13 n " 3 s ' 1 4 9 7 8 6 10 
RaterT Rater No M/F Origln31 _,~ 

'~ ·~ ·~ O!ii!_nal ->~ '~ ·~ ·~ OriglrPI -2mm '~ 4 rrro ·~ Sub!ect 0 or L-1 

~ct 0 orl-2 

~ct D orl-3 

~ct Dorl-4 

~ct Dorl-5 

~ct 0 orl-6 

Sub.le ct Dor l-7 

~ct D orl-8 

SUliect 0 ort-9 
SUl>'ect DOfl-10 

~ct Dor L-11 

~ct Dorl-12 

~ct Dorl-13 
SU!iect 0 or L-14 

Sub!ect 0 or L-15 

~ct Oorl-16 

~ct Oorl-17 
$!,J!Jiect Dorl-18 

5'.:!.lli_ct 0 or L-19 

~ct o or l-20 

TABLE 2: 

STATISTICAL ANALYSIS 

Independtlll Variable I Dtpendelll Variablt/ Stathtical Tut 
Prtdictor Outcome 

Fofeh~3d Position (S variations) 
FISHER'S 

Mode I (3 fenule race v.\ri11ions) Z-SCORE FRIEDMA.'lS 

~bje-: t (20 ~ntists ar.d 20 llyn~n) 
WILCOXON 
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TABLE 3: 

RESULTS FRIEDMAN'S TEST 

Promt Pleturff or 

0056 

0058 

0517' 

TABLE 4: 

FREQUENCY OF NO CHANGE IN ATTRACTIVENESS 

No Difference Between Photographs 

African-American 50% 0% P<0.001 

Caucasian 40% 0% P=0.003 

Asian 50% 15% P=0.041 
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TABLE 5: 

RESULTS WILCOXON'S TEST 

Dentists 

Pairwise comparison of Original vs. 

-2mm +2mm +4 mm 
Caucasian 0.950 0.049 0.397 

Asian 0.121 0.042 0.176 

African 
Ametican 0.040 0.639 0.093 

Lay Persons 

Pairwise comparison of Original vs. 

Caucasian 

Asian 

African 
Ametican 

-2mm 

0.734 

0.07S 

1.000 

+2mm +4 mm 

0.557 0.401 

1.000 0.6S8 

0.625 0.531 
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+6mm 

0.027 

0.034 

+6mm 

0.016 

0.156 

0.305 



GUIDELINE VI: MODEL RELEASE AND PERMISSION FORMS 

HIPM 'ACT OFFICE OF PIJBlIC AFFAIRS AUTHORIZATION FOR RELEASE lNFORMATIOO MEOIA 
YOUR INFORMATION 

FIRST N,l.v,e NiO MlOOlE 11/rnAL: co.no-- L. 
""""" ZtPCOOE: 

110~ II/ 0>0'}75 

Person/Organb:atlon Providing the Jnrormatlon 
OOD602S.18R CS.J.1,2 

Person/Organization to Receive the Information 
£>oD 6025.lSR CS.3.J.3 

Naval Postgraduate Dental Sd!ooJ, WRNMMC Bethesda, MD Naval Postgraduate Dental School staff and residents 

Description of the Information to be Released 
(Provide a detailed description of the specific Information to be released) 

{{)r){) 6025.18·1? CS.3.1.1] 

PhologrtJ~ m'e4 llU<ho, and dgltcl Images, kldut:l!ng Ml·ftJro rept'esenl,Jlkxls, to be reaxde<I olme or ports otmy body In Iha COUtSe Of 
evotwtJon and lleolnJMt al lhO NavtJ! Postg;iK/u.ate Dental School. 

Description of Each Purpose for the Use or Release of the 1nforn1atlon 
(Provide a detalled desulptlon of the activity for which the Information wlll be used) 

{/)()/) 6025.18·/? CS.3.1.4/ 

For USiJ In med!<&, dental, sdenl:JIJc, and educatk>nal presenfatlons, In resident and wnt/nlJ/ng educ.atJon mJfS4 ffll!lerlals {lrldud!ng those 
plJIXished MMe) .. Jn 8lfk/es being Wlilten for sdenti!ic pubkat!Ms, 85 »~Has on spedalty boards. K11ro used for non·pat!ent mtniet1t 

purposes an pe!SCf1lJt klet1ti/y{ng data (name, date olbldh, SSN, etc) will be removed. 

llis authorlzalk>n for release of the above Information to the eoove narrx:d petSOnsforganlzaUons 'Mi exp1fe on: N/A (dale) 

I understand1 
• I authorize the use or dlsdosl.Ke of~ lndMduafrf ldef\tlf\able health Information as des<ribed Bbove for the purpose llsted. I understand 

that this authortzatlon Is vofUOtclfY. (.'....L-\-t 
• I have the right to revoke this authotfzatloo. {DoD 6025.lD·R CS.3.2.1) Cv\~ 
• I understand the Notice of Privacy Practices prov.des lnstructloos should I choose to revoke my authorization, ~l-\ 
• I understand that I cannot revoke Information once It hat been given to the media, b«.ause the rovered en/ityhils taken a<tlM Jn 

re11;mce oo /he 8Ulhonu/fcn. {DoD 602S.18·R CS.2.5)/ C.l.--l--1-
• I uodmland that I am :s!gn!ng tH:s authorUatloo vo!oolan1'( and thaJ u,_eatmMt, payment or ellglb!lity for my be<lefits wl!I not be affected If I 

do not slgn Ws authortzaHon, [OoO 602$.18-R CS.3.2,2.1) CJ- \.> 

• I under:stand If the organization I have authoriled to receive the Information Is not a health p!an or health care provrder, the rcleased 
Information may no longer IX! protected by fedetal privacy regUaUons. {OOD 6025.JB·R CS.J.2.3] CU-\' 

• I IRlderstaod I have the 11Qht to receive a CfJf1I of this authorlzaHon. {OOD 6025.lD·R CS.3.4) e>.-- l+ 
• I unde1stand 000 o:we1ed entltJes may use and cAsdose Protected Health Jn formation (PHI) oflndivkluals who are hmed Foro;s personnel 

for actMtles dl!emed ne<essary by appropriate mllitMy command authorities to assure the proper exectitron of the mllitary ml:s.Wn. [000 
602S.18·R C7.11.1.1] ()L-t-\ 

\ """'c.p,uA I ~ ,( Al\ /\I ~~··"~"""''"'""'~•w~" llJ Apr l s-1 
t0o0602s.1s-R, cs.t'1.6]. 

IW/en using or dlsdosJng Prot«ted Health Information (PHI) In MY form or 1Yhen reqvesUng PHI from MK>lher a:r.-ere'(f enti/)$ a o:wered entity 
shill/ tmke re.mnJIJ!e efforts to llnVf the use, d5dosl¥e_. or request of PHI to the mJnlmlJm necessary to 8«0fl'l/'l{fsh the Intended plJlpOS8 of the 
UStS} disdowre~ or request. {OOD 6b25.18·R CB.2.1) 

xix 



OFFICE OF PUBllCAFFAIRS AUIBOR1ZATION FO RELEASE Of INFORMATION MEDIA 

f'HOUE llVMBER: 

/r/ 1111 "ltJ3 99'/.P.31?'-

Per,on/Orga~atlon Providing the .:l_formatlon 
OoD601S.J8R CS.3,1.2 

Per6on/Organlz.J1°n to Receive the l'1i._rmatlon 
OoD6015.18R C5.3.J.3 

Naval Postgtaduate Dental School, WRNMMC Bethesda, MD Naval Postgraduate Dental School •taff and re.sldente 

Descrfpllon of the Infom1atlon to be Released 
(Provide a detalled description of the speclflc Information to be released) 

/OQD 601S.18·R, CS.J.J,J) 

/'holographs, !Meo, {JU<//;>, and d!gllal ~ lndtJ<ling fut-fare representalkm, lo be re«<ded of me or PJlt$ of my body !ti the CWl'Se of 
evaluatk>n and mtinent at the Naval Posl9raduate Derttal Sc/ICOI. 

Description of Each Purpose for the use or Release cf the Information 
(Provide adetalled description oftha actlll'ltyforwhlch the Information Will be used} 

[D<>O 6015.18-R, CS.J.1.4) 

For use Jn medk"1, den/4 sdenliRc, iJfld edtlcafkm/ presentat!Ons, In resident and Will/nv/ng ~t!cn course materWs (lndfxling those 
pubtJshed Of'JHM), In ertkies beJflg wn1ten for sderiti/Jc publkaY«ls, as well as on sp«lalty brurr/$. JW!en vsed for fl()(J-paUent treatment 

purposes iJ/J pemJna/ Identifying data (name, dole ofb!rth, SSffr etc) will be relTJOYlXI. 

Thls authorization for rel ea so of the abo'.-e lnformat!Ofl to the above named persons/organizations Will expire on: N/A (<idle) 

I understand: 
• I author'ize the use or dlsdos:tJJe Of rrtf lndMdoally ldent!Jlable health informaUoo as descrfbed above f« the purpose listed. I understand 

that thls authorlzaUon ls v«untal)'. 
• I have the rtght to revoke this authortzatloo. {/)(;{) 602S.18·R CS,J,2.1] 

• I ur.derstand the Notke of Privacy Practices pro-Mes !nstructlons should I choose to revoke my authortzatlon. 
• I understand that I cannot revoke Information once It has been given to the media, b«a//58 lhe «Nered enlityhas taken adfon In 

reliance on the stJ/hof/LatiOn. {DoO 6025.18·R CS.2.5)} 

• I understand that I am s.tgnlng this autho!izatlon voluntarily aod that treatimnt, payment or e1!9.'bmty for my benefits Wiii not be affocted If I 
do not slgo Ws authorization. {OoD 6025.18-R CS.J,2.2.11 

• I understand If the organlzatlon I have authorized to receive the Information Is not a health plan or health care prO'llder, the released 
lnformatton may no longer be protected by fed&al privacy regulations. {DoO 6025.18·R CS.3.2.JJ 

• I understand I have the light to re«tve a COf1/ of this aothoflzatlon. [DoO 6025.18-R CS.3.4) 

• I uoderstand DoO ooveced entitles may use and dlsdose Proteded Health Information (PHI) of lndivlduals who are Armed fOft:eS personnel 
for actfvltles deemed necessary by appropriate mlitary oonvnand authorltles to assixe the proper execution of the mllilary mssioo. [DoD 
602S.18·R C7.JJ,J.1) 

tt11en vslng or dlsdcslrig Proleded He.31th lnfotmatlon (PHI) In any fonn «''kn requesffng PHI fir>m another OJYered enfity, 8 awered enlity 
shaH make reascnable efforts to Ktnlt the v~, <isdcslKB, or request f){ PHI lo the mhmth'n n«ess.31)' lo am:xnp!Jsh the Intended~ ()/the 
use,, dlsdosvro,, «request. (000 602S.18·R C8.2.1} 
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HIPM PRIVACY OFflCE OF PUBLIC AFFAIRS AUTHORIZATION FOR RELEASf OF INFORMATION__fr!ED®_ 
YOUR INFORMATION 

LAsr~: FIRST NAHfJ.Jm MIOOl.f IHJTW: ffl0.'1f IAA1BER: 

114o.rd C\'\\oe c. l\<j-\ 'O'\'S o:ZI\> 
AOORfSS Crri/SrATE: ZIPCOOE: 

'3'01\, ,, 12.oc.d ~~\~\ol1 ___,_ v.o 2o'i1q'Q 

Person/Oraa.'.'}f allon Providing the ;rrormatlon 
000 6DlS.18R CS.3.1.2 

Person/Organlz~on to Receive the I'.1l_rmallon 
"DoD 602S.18R CS.3.1.3 

Naval Postgraduate Dental School, WRNMMC Bethesda, MD Naval Postgraduate Dental School staff and resldentt 

Desqlptlon of the Information to be Released 
(Pr-0vlde a detailed des(rfpllon -0fthe spedflc Information to be released) 

{OOD 6015.18-R, CS.J,J,JJ 

Phclograp/ls, ~, audki, Md <lg!UI Images, lnd!KP,ng Ml·f«e represenfalion5, to be rororded of me or /)Olf$ of my lxxJy In the m.nse of 
evMJa/kJn and trrutment at the Naval FWtgrMuate ~al School. 

Description of Ea(h Purpose for the Use or Release of the Information 
(Provide a detailed description of the activity f-0r which the Information will be used) 

{OOD6025.18·R, CS.3.J.4) 

For use Jn med<.r~ dent~ sdenb'/lc, Md e&.Kctlonal presenrallons, In tes!dent and O>nlJmMg educatkJn coorse materMls (tncl!dng lhose 
publJshed MNne), In art/de$ being 1m1ten I« sdenbllc publk.3l/Ms, as well as on 5{J«lalty boards. J.W1en used f« fl()fl-f)alienl treatment 

pmposes all person8/ Identifying dale (nonw, rute otblrlh, SSH, elc) 1tlif be temO'.'ed. 

Thls autholizatlon for release of the above lnt'orrnatl-Oo to the above named personsjOfganlzatloos wm explte ooi N/A (dale) 

I underatand1 
• I authorize the use or dlsdoSU<e of my lod!vldually ldentillab!-e health Information as clescrlbed above for the puq>ose listed. I understand 

that th!s authorization ls voluntaiy. 
• I have the right to re'w'Oke l:hls authofizatlon. {000 602S.18·R CS.3.2,JJ 

• I undels_tand the Notice of PriVacy Practkes pnwldes Instructions shotM 1 choose to revoke my authorization. 
• I understand that I cannot revoke lnfotmaUon once It ha9 been gtvan to the media, l;ecal/$6 the«1JWedentlty has la,1<en a<tJon bl 

reliance on the authctlzallon. {000 602S.J8·R CS.2.5)) 

• I understand that I am s.tgolng ttis authorization vollNlta1Uy aod that treatment, payment or ellgl~ty for my benefits w!ff no1; be affected If I 
do not s.tgn thfs authorization. [DoD 602S.18·R CS.1.2.2.1) 

• I oode!Stand If the organ1zatlon I have authorized to receive the Information Is nol; a health pJao or health tai'e prO'l'fder, the released 
Information may no longer be protected by fede<al privacy regotaUons, {{)(){) 6025.18-R CS.3.2.3) 

• I understand I have the right to re<elve a COffl of Ws autholitatlon. {/)(){) 6025.18-R CS.3.4) 

• I oodersta!id DoD covered entitles may use and dlsdose Protected Health JnfOfmatk>n (PHI) oflndMduals who are Arimd Forces personnel 
for activities deemed necessary by awopriate ntlltary conmand authorities to assuro the proper exerutlon of the mllltary mls.s:Son. r0o0· 
6025.18-R C7.IJ,J,J] 

{0006025.18-~ CS.3.1.6). 

Wen tJS/ng ordlsdoslng Ptoteded He»llh Information (PHI} 111 any fotm or ttflell teQUeSffng PHI fron181'1(){Mrrovereef enli~ a a>vered entity 
Sha!! make teasona!Xe effOrls to ln"R the CIS8, disdosure, or teqUeSt of PHI to the mhlmun1 ~IY to a«(l({JfJl!sh the Intended purpose (){the 
use, dlsdosvre, « tequest. {000 6025.18-R C8.2.1] 
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GUIDELINE VII: ICMJE CONFLICT OF INTEREST STATEMENT 

•111 c MJ E INTERNATIONAL CO~fh·fiTTER ef 
MEDICAL JOURNAL EDITORS 

ICMJE Form for Disclosure of Potential Conflicts of Interest 

The purpose of this form Is to provide readers of your manuscript wllh Information about your other Interests that could 
Influence how they receive and understand your wo1k, The form Is designed to be completed electronically and stored 
electronlcalfy, It contains programming that allows appropriate data display. Each author should submit a separate 
form and Is responsible for the accuracy and completeness of the submitted Information, The form Is In six parts. 

111!11 Identifying Information. 

0 The work under consideration for publication. 
This section a~s forlnfo1matlon about the wo1k that you hav·e submlue<l for pubUcauon. The Ume rrame for this reporting Is that oft he 
workltielf, from the lnltlal conception and planning to the present. The requested Information ls about resources that you recetved, 
either dlrectlyor lndlrectly{vla your Institution), to enab!e}'OU to complete the wo1l<.Ched<lng 'No• means that you did thewo1k 
without receMng any financial suppo1t from any third party- that Is, the work was supported by fonds from the same lnst!lutlon that 
pays your salary and that Institution did not receive thlrd-pa1tyfundswlthwhfch to payyoo.lfyou oryourlnsUtutlon received funds 
from a third pa1ty to support the work, such as a govemmentgrantlng agency, charilahle foundation or commerclal sponsor, check 
'"Yes•, 

IDJ Relevant financial activities outside the submitted work. 
This section asks about yoor financial relallonshlpswlth entitles In the b!o-medlcal arena that could be percelw!d to Influence, or that 
give the appeararn:e of potentla!ly Influencing. what you wrote In !he submllted wo11<. You should dlsclose Interactions with MN entity 
that coo Id be considered broadlyrelevant to the wofl<. Forexampfe, lfyour ankle Is about tesUng an epidermal growth fa< tor receptor 
(EGFR) antagonbt In lung cancer, you should repott all associations with entitles pursuing diagnostic or therapeutic strategies In cancer 
Jn general, not Just In the area of EGFR or lung cancer. 

Report all sources of revenue paid (or promised to be paid) directly to you oryoor Institution on your behalf over the 36 months prior 10 
submission of the work. This should Include all monies from soorces with relevance to the subm1ttedW<l1k, notjus1 monies from the 
entity that sponsored the research. Please note that your Interactions with the work's sponsor that are outside the subm!ued work 
should also be llsted here. If there Is any question, It Is usual/ybelter lo disclose a relat!onshlp than not to do so. 
For grants you have received forW<llk outside the svbmftted wo1k, you should disclose support ONLY from entitles that could be 
perceived to be affected flnan(lally by the pvbllshedworJ.:.such as drug companies, or foundations supported by entitles that could be 
perceived to havl! a financial stake In the outcome. Publlcfuodlng sources, such as govemmenl agendM, charltable foondatlons or 
academic lnslltutlons. need not be disclosed. For example, If a government agency sponsored a study In which you have been Involved 
and drugs were provided by a pharmaceutical company, you need on!ylln the pharmaceutical company. 

Bl Intellectual Property. 
lhls section asks about patents and copylights. v.iiether pending, Issued, licensed and/0< receMng roya!Ues. 

IBJ Relatlonshlps not covered above, 

Elfls 

Use thlssecllon to repott other relationships or activities that readers could perceive to have Influenced, 0< that give the appearance of 
potentlaUylnfluendng, what >'(IU w1oteln the submitted WOik. 

Definitions. 
EnU ty: gowmment agency,!oundatron. commucli\ spootor, 
a{ademll IMlituUon, etc. 
Gr1111!1 A grant from an entity, generally(but not at mys] paid to yoor 
0<gaoll.atl0fl 
Per~onal Fe&u Monies paid to )'OU for seMces rendered, generalfy 
honoralla,r~tles, or fees fOI' con silting, lectu1u, speakers bureaus, 
erpNI testimony, employrnMt,or other arfi!latlons 
Non·Fln and al Supporl 1 Enmp!H lndU<le drugs/eqolpment 
supplied by the: enlliy, lln'lll paid by the enUty, writing assistance, 
adm-'nl'strat!ve suppoH, etc. 

xx ii 

Olhen An)'thlog not covered under the prW.ous three boxes 
Pending: The patent has bun (iled but not lnued 
Issued: The patent has been Issued by the agemy 
Llcensed1 The pat1mt hasbeenlkensed to an entity, whether 
earning royalties or not 
Royaltles1 funds are corning In to yoo Of your lnsUlutJon due to your 
pat~nt 



113JJ ICM J E ~l6~g~~f~t~~f~~~\:~~r 
ICMJE Form for Disclosure of Potential Conflicts of Interest 

BR&n;nw@1m1.11ofiit.1. 
1. Given Name (first Name) 
Heidi 

4. Are you !he couespondtng author? 

S. ManuscrlptTitle 

2. Surname{LastName) 
E!Us 

3. Date 
23-June-2015 

Cotrespondlng Aulhor's Name 

ling Ye, DDS, PhD 
··- ---------------- ---·- ----

!!1~ _E!!~~~s :!_f_ ~~~e~~~~~~~~-=~ ~~~~~~~~~?~~r!h~a~ ~!>_:":1!1.:.n!_~~~~ngs ~-F!:~~~ ~~~!-~c~I~~-~~~~· 

6. Manuscript Identifying Number Of you know It) 

filfa115@@i@ifflft@!tift1M@fti@fl,!1 
Did you or your lnstltullon at any time receive payment or services from a third parly (government, commercli\f, p1lvate foundation, etc.) for 
any aspe<t of the submitted work Undud!ng but not l!mlted to grant$, data monitoring board, study dHlgn, manuscript ptepa1a!lon, 
statlstl<al analysb, etc.)1 
Are there any relevant conflicts ofl~terest7 0Yes 0 No 

ilitli$1§#'flliiilifil1if!Wj@iiij·iil§Gljliii1!1@ii@ifi.1il 

Place a check In the appropriate boxes In the table to Indicate whether you have Onandal relationships (regardless of amount 
of compensation) with entitles as descdbed In the Instructions. Use one llne for each enllty; add as many llnes as you need by 
dicking the •Add +•box. You should report relatkmshlps that were present during the 36 months prior to publication, 
Are there any relevant conflicts of lnterest1 QVes [Z] No 

f&Ji•M§!M@IQi.Jff@@jij:ji.i@Mftf 
Do you have any patents, whether planned, pending or Issued, broadly relevant to the work? QVes [{]No 

Ellis 2 

xxiii 



•111 CM J E ~J~~f~~~~~t~!ii¥i;{{ 
ICMJE Form for Disclosure of Potential Conflicts of Interest 

p@tffif M,mm11.11B!iiitjit.11c.p1119.@11,g1. 
Are there other re!atlonshlps or actM!les that readers could perceive to have Influenced, or that give the appearance of 
potentially lnfluenclng1 what you wrote In the submitted Ytork? 

QYes, the following relatlonshlps/condltlons/clrcumstances are present (exp!a!n below}: 
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