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ABSTRACT
This study examined the preferences of esthetic smile characteristics between general
dentists and specialists in orthodontics, periodontics, and prosthodontics using a six item
pilot survey. Characteristics examined included gingival display, vertical relationship of
lateral incisor to central incisor and canine, mesiodistal position of the gingival height of
contour (zenith) of the maxillary lateral incisor, smile line, amount of visible buccal corridor
space, and width ratio of the maxillary anterior teeth.
A photograph showing an esthetically pleasing smile of a female was captured,
cropped and mirrored at the midline to appear bilaterally symmetrical using Adobe
Photoshop. For each characteristic, the baseline photograph was incrementally altered
digitally, then all photographs of a single characteristic were displayed on each separate page
of the survey. The survey was divided into two parts: Part I provided no prompting of the
specific characteristic being evaluated, whereas Part II was prompted. Participants were
instructed to select one photograph in each series for ‘most esthetic’ and ‘least esthetic’ in
both Parts I and II. Five participants in each of the four professional categories (n=20), all
either part- or full-time faculty at the UMKC School of Dentistry, were recruited though an
email advertisement. Those who met the inclusion criteria completed the survey in a solitary,
uninterrupted manner.
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Statistical analysis of the gathered data was performed with the Fisher’s Exact test
and significance was set at p ≤ .05. In addition, an agreement test was used to compare
between each individual’s responses for Parts I and II.
Statistically significant differences between general dentists and the specialists were
found only for the width ratio of the maxillary anterior teeth, and only when not prompted:
generalists preferred a width ratio of 0.65 while specialists preferred 0.7. Preferences for all
other characteristics were similar across disciplines. When comparing survey responses with
or without prompting, generalists tended to change their selections more frequently when
provided with prompting information.
The results of this study suggest that specialists prefer wider smiles than generalists.
In addition, specialists are more readily able to identify their preferences when evaluating the
esthetic nature of smiles.
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CHAPTER 1
INTRODUCTION
The desire for an esthetic smile is a major motivating factor for patients seeking
dental care. Esthetic smile treatment planning in dentistry can be a complex procedure that
often requires interdisciplinary treatment between dental specialists – orthodontists,
prosthodontists, and periodontists – in addition to the general dentist. The educational
background of each specialist influences their focus in both the detail and composite view of
the characteristics most important for an esthetic smile, and these differences may have a
profound impact on the course and direction of treatment. To date, there have been no known
studies which have compared the specific esthetic smile characteristic preferences of dental
professionals in various specialties to address these potential differences between caregivers.
The Social Impact of an Esthetic Smile
The importance of an esthetically pleasing smile and its positive social impact has
been well documented in the dental literature. Regardless of age, individuals with aligned,
intact dentitions displaying an esthetically pleasing smile have consistently been considered
more intelligent, friendlier, more attractive (Shaw 1981; Shaw et al. 1985; Eli et al. 2001;
Newton et al. 2003), more popular, better potential leaders (Henson et al. 2011), and even
more likely to be hired for a job (Pithon et al. 2014). On the contrary, individuals with
unesthetic smile characteristics – excessive gingival display, for example – have been rated
as just the opposite (Malkinson et al. 2013). It is no surprise, then, that patients seek esthetic
improvements to their dental condition as a means to improve self-esteem (Davis et al. 1998).
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Patient Perceptions of Smile Esthetics
The emergence of this esthetic focus has driven the paradigm shift in dental treatment
over the past several decades from that of the repair of broken or worn teeth to the
enhancement of esthetics (Dzierzak 1992; Ackerman et al. 1999; Kokich et al. 1999; Spear et
al. 2006; Ker et al. 2008; An et al. 2009; Springer et al. 2011), a shift of which dental
professionals have become increasingly aware (Hunt et al. 2001). Accordingly, in an attempt
to develop more objective guidelines for the esthetics of a smile, there have been an
increasing number of studies conducted over the past several decades with the purpose of
determining the layperson’s perception of esthetics as it relates to the smile over a wide range
of characteristics, as well as comparing their preferences to those of dental professionals
(Dunn et al. 1996; Kokich et al. 1999; Rosenstiel et al. 2000; Rosenstiel and Rashid 2002;
Moore et al. 2005; Roden-Johnson et al. 2005; Isiksal et al. 2006; Kokich et al. 2006; Parekh
et al. 2006; Pinho et al. 2007; Ker et al. 2008; Schabel et al. 2009; Springer et al. 2011;
Alsulaimani and Batwa 2013; Kaya and Uyar 2013; Correa et al. 2014; Ma et al. 2014;
Cotrim et al. 2015). The perception of certain smile characteristics, such as presence of
buccal corridor space, have been shown to be similar among both laypeople and dental
professionals (Moore et al. 2005; Parekh et al. 2006; Springer et al. 2011). However, in
general, the lay public has been found to be more tolerant than dental professionals of what is
considered esthetic when it comes to variations in certain smile characteristics (Kokich et al.
1999; Kokich et al. 2006; Pinho et al. 2007; Correa et al. 2014; Ma et al. 2014).
While there is no question of the importance in gaining insight into the esthetic smile
preferences of the public and incorporating these preferences into treatment planning for
esthetic outcomes, it is also vitally important to consider the perceptions of the dental
2

professionals – whether they be general dentists, or specialists such as orthodontists,
prosthodontists, and periodontists – who are likely to perform this esthetic treatment, and the
effect the education received in specialty training may have on esthetic perception.
Smile Esthetics in Dental Education
The Commission on Dental Accreditation, CODA, is the sole agency in the United
States which accredits dental school and advanced dental education programs, and is
responsible for setting and maintaining the educational standards in dental education. A
review of the most recent accreditation standards for Dental Education Programs, Advanced
Education Programs in General Dentistry, Advanced Education Programs in General Practice
Residency, and Advanced Specialty Education Programs in Prosthodontics, Periodontics and
Orthodontics and Dentofacial Orthopedics specifies no educational standards in esthetic
smile design. Within these documents, the word ‘esthetic’ appears only in the Periodontics
Standards but does not provide any esthetic guidelines (Commission on Dental Accreditation
2010, 2013a, b, 2014b, a, 2015). The only published esthetic standards for smile design
appear to be those put forth by the American Academy of Cosmetic Dentistry in the 2004
Guide to Accreditation Criteria (Blitz et al. 2004). The document offers specifics for a
number of esthetic smile components including smile line, midline, axial inclination, buccal
corridors, and symmetry and proportion of teeth and gingiva. However, these guidelines
cannot be considered part of general or advanced specialty training in dental education as
they are put forth by an agency outside of the Commission on Dental Accreditation.
Prosthodontists Perception of Smile Esthetics
The earliest studies to put forth objective criteria for smile esthetics involved attempts
by the authors to create complete dentures which appeared more realistic and lifelike (Frush
3

1958; Lombardi 1973; Levin 1978). In addition to the introduction of their Dentogenic
concept, Frush and Fisher first described the smile line as one which followed the central
incisor edges up and back to the canines (1958). Lombardi defined harmony in the smile as
the maxillary anterior incisal edges parallel to the line of the lower lip in the smiling line
(1973), of which the importance and prevalence for an esthetic smile was later reaffirmed by
both Tjan (1984) and Miller (1989). Frush and Fisher further defined the buccal corridor
space and believed its presence, regardless of shape or size, was important to produce an
esthetic, natural appearance (1958), an opinion also shared by Levin (1978).
Frush and Fisher also provided guidelines for gingival display by advocating that the
gingival margins needed to be established just below the high lip line for the central incisor
and then vary in height moving posteriorly – lower than the central at the lateral, and higher
than the central or lateral at the canine (1958). While Tjan did not comment on the exact
vertical positioning of teeth, he did conclude that the typical esthetic smile in his patient
population did not show any cervical gingiva (1984).
With regard to ratio and proportion in the esthetic smile, the 1.618:1.0:0.618 ratio
known as the ‘Golden Proportion’ has been advocated for use in both buccal corridor display
to anterior maxillary segment as well as in the relative width of anterior teeth (Levin 1978).
This concept had previously been rejected by Lombardi (1973), who instead advocated for a
repeating ratio as developed by the of width of the central to lateral incisors, rather than strict
adherence to a fixed ratio like the Golden Proportion.
Several textbooks in Fixed Prosthodontics (Chiche and Pinault 1994; Shillingburg
1997) have also put forth guidelines and recommendations for esthetic smiles. Chiche
advocated esthetic gingival display with a relatively large range from no display (upper lip
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covering the cervical aspect of the incisors) up to 3 mm (1994). Shillingburg specified that
the incisal edges of the maxillary anterior teeth should parallel the inner curvature of the
lower lip, with the lateral incisors approximately 1.0 mm superior to an imaginary line drawn
between the central incisors and canines (1997). The use of the Golden Proportion in anterior
tooth display was supported by Shillingburg (1997), although Chiche stated a ratio closer to
1:0.8 of apparent central incisor to lateral incisor width was more esthetic (1994). Chiche
also stressed the importance of gingival symmetry for the central incisors as well as the
vertical placement for the lateral incisors either equal to or incisal to that of the central
incisors (1994).
Periodontists Perception of Smile Esthetics
Understandably, Periodontic literature has been historically focused on the gingival
components of an esthetic smile and the underlying hard and soft tissue surgical procedures
aimed at improving gingival appearance. The principle characteristics for an esthetically
pleasing smile include symmetry of the free gingival margins at the central incisors (Allen
1988, 1993; Townsend 1993; Garber and Salama 1996; Levine and McGuire 1997) as well as
consideration of their incisogingival position compared to the lateral incisors. The most
esthetic appearance for the central incisor gingival margins ranges from level with the lateral
incisors (Allen 1993) up to 1.0 mm (Allen 1988) to 2.0 mm apical to the lateral incisors
(Townsend 1993). The gingival margin of the canine should be level with the central incisor
(Townsend 1993; Garber and Salama 1996; Levine and McGuire 1997) . At full smile, the
recommended amount of gingival display has ranged from just visible at the central incisors
and cuspids (Allen 1988, 1993; Levine and McGuire 1997) to as high as 2.0 (Rose et al.
2004) to 3.0 mm (Garber and Salama 1996). The position of the gingival height of contour of
5

the maxillary anterior teeth has been considered esthetic when slightly distal to the long axis
of the crown midline (Kay 1982; Allen 1988, 1993), following the long axis of the teeth
(Townsend 1993), or centered on the long axis of the lateral incisor while distal to the long
axis on the central incisors and canines (Levine and McGuire 1997).
Orthodontists Perception of Smile Esthetics
One of the earliest studies to evaluate smile esthetics was that of Hulsey in 1970, in
which the smiles of orthodontically treated patients were compared with those of untreated
normally occluding controls with the intent to produce objective smile standards (1970). The
conclusions drawn have become frequently referenced guidelines for esthetic smile
evaluation in more recently published studies and texts. Harmony of the curvature of the
maxillary incisors with that of the lower lip (Sarver 2001; Sarver and Ackerman 2003) is
critical, as a flat or ‘nonconsonant smile arc’ (Hulsey 1970) is strictly unesthetic (Proffit et al.
2007). Minimal gingival display at full smile is considered esthetic and is more appealing
than no gingival display at all (Proffit et al. 2007), although excessive gingival display,
specified by as greater than 2.0 mm by some (Kokich 1996; Kokich et al. 1999), is unesthetic
(Ricketts 1968; Janzen 1977). The presence or absence of buccal corridor space does not
contribute significantly to smile esthetics (Hulsey 1970), and a widened maxillary arch with
reduced corridor space is likely more esthetic (Proffit et al. 2007).
Gingival esthetics, tooth display, and proportionality also play an important role in
esthetic smiles. The most ideal esthetic appearance is one in which both the central incisors
have equal clinical crown lengths with gingival margins at the same vertical position. The
canines should appear to be the same length as the central incisors with their gingival
margins at the same vertical level. The lateral incisors should be more incisally positioned.
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The gingival tissues follow the CEJs of the teeth and are thus displayed 0.5 – 1.0 mm
(Kokich et al. 1984; Kokich 1993; Kokich 1997; Sarver 2004) more incisally at the laterals,
with a difference to the central incisors greater than 2.0 mm being considered unesthetic
(Proffit et al. 2007). The gingival zeniths of the central incisors and canines are most esthetic
when lying distal to the long axis of these teeth to take on an elliptical shape but in an oval or
half-circle appearance for the lateral incisors (Sarver 2004; Proffit et al. 2007). The use of the
Golden Proportion as a guide for tooth proportionality has received attention (Ricketts 1982;
Sarver 2004), but is now considered more of a starting point than an absolute requirement
(Proffit et al. 2007).
Interdisciplinary Care and Smile Esthetics
Literature relevant to each specialty has shown consensus on some aspects of esthetic
smiles and smile design but disagreement on others. The esthetic treatment of both
adolescents and adults must often be undertaken through interdisciplinary treatment with
specialists – orthodontists, prosthodontists, and periodontists (Spear et al. 2006; Spear and
Kokich 2007) – in addition to the general dentist. The educational background of each
specialist influences their focus in both the detail and composite view of the characteristics
most important for an esthetic smile, and these differences may have a profound impact on
the course and direction of treatment.
Problem Statement
To date, there have been no known studies which have compared the specific esthetic
smile characteristic preferences of dental professionals in various specialties. The goal of the
proposed study is to ascertain, by survey, the esthetic smile preferences of orthodontists,
periodontists, prosthodontists, and general dentists using photographs of smiles with
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alterations in the following items of the maxillary anterior teeth: gingival display, vertical
relationship of lateral incisor to central incisor and canine, position of gingival height of
contour of the lateral incisor, smile line, amount of visible buccal corridor space, and tooth
width ratio. The results will be used to analyze whether there are differences in preferences
between the surveyed specialists and between the specialists and general dentists.
Hypotheses
1. There will be a significant difference in the esthetic preferences of smile characteristics
between general dentists and the specialists – orthodontists, periodontists, and
prosthodontists.
2. When comparing survey responses with or without prompting, generalists will change
their selections more frequently when provided with prompting information.
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CHAPTER 2
MATERIALS AND METHODS
Survey Development and Description
In order to compare the preferences of esthetic smile characteristics between general
dentists and specialists in orthodontics, prosthodontics, and periodontics, a six item pilot
survey was constructed. The survey and the associated protocol were reviewed and approved
by the University of Missouri-Kansas City (UMKC) Institutional Review Board (Appendix
A).
In development of the pilot survey, a photograph showing an esthetically pleasing
smile of a female who had previously completed orthodontic treatment was used. The subject
was informed of the purpose of the study, and consent for Authorization and Release for
Photography was obtained (Appendix B). A protocol similar to that as described by Parekh et
al was utilized (2006). Two separate photos were taken using lip and cheek retractors – one
extraoral photo of the perioral soft tissues that provided a frame for the smile, and one
intraoral photo of the entire dentition in occlusion. At the time these photographs were made,
clinical measurements for the height and width of the maxillary left central incisor were
recorded. Using Adobe Photoshop, the extraoral photo was cropped to eliminate the nose and
chin from view but included full lip display and extended superiorly to include part of the
philtrum of the upper lip and inferiorly to include the entirety of the lower lip. Both photos
were mirrored at the midline to appear bilaterally symmetrical and edited to eliminate
characteristics such as asymmetrical lip muscle pull, decalcification of the enamel, etc. The
soft tissue photo was superimposed over the photo of the teeth to provide a frame for the
smile.
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The six item survey displayed incrementally altered photographs for the following six
esthetic smile characteristics of the maxillary anterior teeth: (1) gingival display, (2) vertical
relationship of lateral incisor to central incisor and canine, (3) mesiodistal position of the
gingival height of contour (zenith) of the maxillary lateral incisor, (4) smile line, (5) amount
of visible buccal corridor space, (6) width ratio of maxillary anterior teeth. Given a series of
photographs of this smiling individual, one specific characteristic was altered incrementally
in four photographs for a total of five photographs for characteristics (1) – (5), and in three
total photographs for characteristic (6). To accurately alter all linear measurements, the
clinical measurements of the maxillary left central incisor were used as a frame of reference,
and a grid was superimposed over the baseline photograph with each square of the grid set to
one millimeter by one millimeter. Angular measurements were made using features of the
Photoshop software.
The first characteristic, gingival display, was defined as the amount of gingival tissue
visible between the gingival margins of the maxillary anterior teeth and the lower border of
the upper lip and was measured from the gingival margin of the central incisors (fig. 1). The
baseline photograph showed 1.0 mm of gingival display as measured from the central incisor.
Gingival display was then altered by shifting the entire maxillary anterior dental segment
(canine to canine) in 1.0 mm increments from zero millimeters of gingival display (gingival
margins at the upper lip line) to 4.0 mm of gingival display apical to the maxillary anterior
teeth.
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Figure 1. Gingival display example.
The second characteristic, vertical relationship of lateral incisor to central incisor and
canine, was defined as the vertical position of the maxillary lateral incisor crown as it related
to the imaginary line between the gingival margins of the maxillary central incisor and
canine. Throughout the photographic series, the gingival margins of the maxillary canines
and central incisors remained on the same line, 1.0 mm coronal to the border of the upper lip.
The baseline photograph displayed the lateral incisor 1.0 mm coronal to this line. In the
altered photographs, the height of the lateral incisor was altered in 0.5 mm increments, from
2.0 mm coronal to the line of the gingival margins of the centrals and canines to 0.0 mm
above (even with) that same line (fig. 2).

Figure 2. Vertical relationship of lateral
incisor example.
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The third characteristic, mesiodistal position of the gingival height of contour (zenith)
of the maxillary lateral incisor, was defined as the most apical position of the gingival margin
as it approximated the maxillary lateral incisor tooth’s long axis, an imaginary line drawn
from the root tip through the center of the incisal edge of the crown around which the tooth
mass was most symmetrical. For the central incisor and cuspid, the gingival zenith remained
unaltered, distal to each tooth’s long axis. For the lateral incisor, the baseline photo displayed
the gingival margin distal to the tooth’s long axis. Then, in subsequently altered photographs
in the series, the height of contour was rotated mesially in 5 degree increments (fig. 3).

Figure 3. Gingival height of contour of
lateral incisor example.
The fourth characteristic, the smile line, was defined as an imaginary line formed by
the incisal edges of the maxillary anterior teeth from the canine on one side to the canine on
the contralateral side and how this line related to the curvature of the lower lip (fig. 4). The
baseline photo displayed the maxillary anterior teeth following the curvature of the lower lip,
with the incisal edges of the central and lateral incisors 1.0 mm from the lip line. Then,
leaving the curvature of the lip unaltered, the incisal edges of the central and lateral incisors
were moved apically in 0.5 mm increments. In the fifth altered photograph in the series, the
anterior teeth were displayed on a flat line as measured from canine cusp tip to contralateral
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canine cusp tip. To avoid the confounding variable of gingival display at the central incisors,
the upper lip was altered so that the entirety of each central incisor’s clinical crown remained
visible throughout the photographic series.

Figure 4. Smile line example.
The fifth characteristic, buccal corridor space, was defined as the dark space that may
be seen between the lateral surface of the posterior maxillary teeth and the commissures of
the lips (fig. 5). The baseline photo displayed 1.0 mm of buccal corridor space. Then, the
photos were altered in 1.0 mm increments, from 0.0 mm corridor space (posterior teeth
filling the space to the angles of the smile/corners of the mouth) to 4.0 mm of buccal corridor
space. As the space increased incrementally, the posterior tooth display was digitally
narrowed and filled in with black background to simulate a narrowed posterior maxillary
arch.
The sixth characteristic, the width ratio of the maxillary teeth, was defined as the
repeating ratio of the visible width of maxillary teeth to each other, starting at the central
incisor and continuing distally through the first molar (fig. 6). The widths of the maxillary
central incisors remained constant throughout the series. The widths of each subsequent tooth
distal to the central incisors were symmetrically altered so that the proportion of visible tooth
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Figure 5. Buccal corridor space example.
followed a decreasing ratio. The first ratio used was 0.7; that is, the lateral incisors appeared
70% the width of the central incisors, the canines 70% the width of the lateral incisors, and
continued through the first molars. Subsequent ratios used were 0.65 and 0.618 (the golden
proportion). As the width ratio was adjusted through the posterior teeth, the commissures of
the lips were digitally altered to maintain a consistent buccal corridor space throughout the
photographic series.

Figure 6. Width ratio example.
All series of photographs were printed on high-quality paper (Cougar Digital Grain
Long Smooth Text paper, printed on an HP LaserJet 4700) and distributed to all committee
members for approval prior to initiation of the survey. Once approved, survey distribution
commenced.
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Survey Distribution and Data Collection
A convenience sample of UMKC full-time and part-time faculty were invited to
complete the survey. The target sample size was five participants from each discipline –
general dentistry, orthodontics, periodontics, and prosthodontics – for a total of 20
participants. As this was a pilot study, a sample size of five per discipline was considered to
be adequate to test the implementation of the study materials and procedures.
In order to be included in the study, participants must have had a minimum of five
years of experience following completion of dental school. The general dentists must have
graduated from a dental school accredited by the American Dental Association’s
Commission on Dental Accreditation. Specialists must have successfully completed an
advanced education program in Orthodontics, Periodontics, or Prosthodontics from a
program accredited by the American Dental Association’s Commission on Dental
Accreditation.
All full-time or part-time faculty who met the inclusion criteria were eligible to
participate. Full-time faculty were identified and specifically targeted as participants. If
additional participants in each discipline were required to meet the target sample size of five
per discipline, all part-time faculty who met the inclusion criteria were identified and invited
to participate. Participants were recruited through a personal email advertisement (Appendix
C). If they responded and expressed an interest in participating, a date and time was arranged
to meet privately to provide further details regarding the purpose and the procedures of the
study using a verbal script (Appendix D).
If convenient for the participant, the survey was administered following the verbal
script, so long as adequate time was available to complete the survey in a private and
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uninterrupted manner. If adequate time was not available, a designated time and place was
arranged to complete the survey. Administration of the survey was done on an individual
basis.
The survey was divided into two parts (Appendices E, F) and conducted on highquality paper (Cougar Digital Grain Long Smooth Text paper, printed on an HP LaserJet
4700). Only one photographic series for a particular smile characteristic was displayed on
each page, and each photo in a series was assigned a number, 1 – 5, except for the sixth smile
characteristic, Width Ratio, in which case each photo was assigned a number 1 – 3. The
photographs in each series were rearranged so that the alterations were displayed randomly
and not incrementally (see table 1).
The credentials of each participant were verified through two introductory questions
at the start of the survey to confirm that inclusion criteria were met. In Part I of the survey,
the specific characteristic being evaluated was not made known to the participant.
Participants were instructed to indicate the photograph they found both most and least
esthetic in each series by writing the corresponding number of the photograph on a space
provided. The order and arrangement of the photographs in the second part of the survey was
identical to the first, except the participants were informed of the specific characteristic to
evaluate. Participants were again asked to indicate the photograph they found both most and
least esthetic in each series by writing the corresponding number of the photograph on a
space provided. The time limit for each survey was 20 minutes.
A short section followed the photographic survey material in order to gauge
participants’ opinions regarding the clarity of the survey instructions, quality of the
photographs, and degree of incremental changes in each photographic series. These
16

responses served as a means of validation for the photographs themselves (see fig. 14).
Participants were also encouraged to make free-form suggestions on ways to improve the
survey and were also provided space for any additional comments.
All completed surveys were collected by the administrator and delivered to OCS
staff, who then scanned the surveys in their entirety to the OCS server and then destroyed the
paper copies.
TABLE 1
SURVEY KEY
Smile Characteristic
Gingival Display
Vertical Lateral Incisor
Position
Lateral Incisor Gingival
Margin Position

1
2 mm

Survey Item Number
2
3
4
4 mm
1 mm
0 mm

1 mm

2 mm

10 degrees 20 degrees

5
3 mm

0.5 mm

0 mm

1.5 mm

5 degrees

0 degrees

15 degrees

Smile Line

2 mm CI,
1.5 mm LI

3 mm CI,
2 mm LI

1.5 mm CI,
1 mm LI

1 mm CI,
1 mm LI

2.5 mm CI,
2 mm LI

Buccal Corridor Space
Width Ratio

2 mm
0.65

4 mm
0.618

1 mm
0.7

0 mm
-

3 mm
-

Experimental Design
This was a comparative pilot study. A 4-level independent variable was created that
reflected the type of training received – orthodontics, prosthodontics, periodontics, and
general dentistry. Data was collected using survey responses to the provided study material.
The dependent variables were the smile characteristics evaluated using a survey that included
no prompting regarding the characteristic to be assessed (No Prompt) and a second
evaluation using a survey that included prompting information to identify which
characteristic should be evaluated (Prompted). Evaluated smile characteristic items included:
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1) gingival display, 2) vertical relationship of lateral incisor, 3) gingival height contour of
lateral incisor, 4) smile line, 5) buccal corridor space, 6) width ratio of maxillary teeth. A
schematic representation of the experimental design is displayed in table 2.
TABLE 2
EXPERIMENTAL DESIGN
Practitioner
Group
(n=5/group)

No Prompt Evaluation of:
1. Gingival display
2. Vertical relationship of lateral
incisor
3. Gingival height of contour of
lateral incisor
4. Smile line
5. Buccal corridor space
6. Width ratio of maxillary teeth

Prompted Evaluation of:
1. Gingival Display
2. Vertical relationship of lateral
incisor
3. Gingival height of contour of
lateral incisor
4. Smile line
5. Buccal corridor space
6. Width ratio of maxillary teeth

General Dentists
Orthodontists
Periodontists
Prosthodontists
Data Analysis
Completion of each survey yielded the indicated preferences for most esthetic and
least esthetic smile photograph in each of the six categories of altered smile characteristics
for each of the 20 participants in both parts. Frequency distributions was used to compare the
selections between the disciplines. An agreement test was used to compare between each
individual’s responses for both Part I (No Prompt) and Part II (Prompted). Significance was
set at p ≤ .05 and differences between generalists and the specialists were tested with Fisher’s
Exact test.
As this study was a pilot study, the materials and procedures used were evaluated.
Information which included feedback on the survey itself as well as any comments and
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suggestions for improvements were collected from each participant in order to make any
necessary adjustments when planning a future large-scale study.
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CHAPTER 3
RESULTS
The target sample size of 20 was attained, with five participants from each discipline.
Overall frequency of selections for Most Esthetic and Least Esthetic are displayed in tables 3
and 4, respectively. While the Least Esthetic data was gathered and compiled, it was not used
for analysis or comparison (see Chapter 4 – Discussion). The most frequent responses for
Most Esthetic in both Part I (No Prompt) and Part II (Prompt) are displayed in figures 7-12.
When the frequency of responses were for a particular characteristic were equal, both were
reported. The frequency with which participants changed their answer between Part I and II
is displayed in figure 13.
One or 2 mm of gingival display was most frequently selected as most esthetic across
all disciplines (fig. 7). When not prompted, Generalists selected 1 mm as most esthetic (5/5),
but both 1 mm and 2 mm equally when prompted (2/5 for each). Orthodontists selected 1 mm
as most esthetic when both not prompted (4/5) and prompted (3/5). Periodontists most
frequently selected 2 mm as most esthetic when both not prompted (3/5) and prompted (4/5).
Prosthodontists selected 2 mm as most esthetic when not prompted (3/5), but 1 mm when
prompted (3/5). Differences between the disciplines were not statistically significant.
Generalists more frequently changed their answer between no prompt and prompt (3/5) than
did the specialists (1/5 Orthodontists, 1/5 Periodontists, 2/5 Prosthodontists), although this
change was not statistically significant.
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TABLE 3
OVERALL FREQUENCY OF SELECTION, MOST ESTHETIC

Gen - NP
Gen - P
Ortho - NP
Ortho - P
Perio - NP
Perio - P
Prostho - NP
Prostho - P

Gingival Display
0 mm 1 mm 2 mm
0
5
0
1
2
2
0
4
1
0
3
2
0
2
3
0
1
4
1
1
3
0
3
2

3 mm
0
0
0
0
0
0
0
0

4 mm
0
0
0
0
0
0
0
0

Vertical Relationship of Lateral Incisor
0.5
1.5
0 mm mm 1 mm
mm
2 mm
Gen - NP
1
2
1
0
1
Gen - P
0
1
4
0
0
Ortho - NP
0
0
5
0
0
Ortho - P
0
0
5
0
0
Perio - NP
1
0
3
0
1
Perio - P
0
0
5
0
0
Prostho - NP
0
1
3
1
0
Prostho - P
0
1
2
1
1
Lateral Incisor Gingival Height of Contour
0 Deg 5 Deg
10 Deg 15 Deg 20 Deg
Gen - NP
1
2
1
1
0
Gen - P
1
3
0
1
0
Ortho - NP
2
1
1
0
1
Ortho - P
2
3
0
0
0
Perio - NP
2
1
1
1
0
Perio - P
2
2
1
0
0
Prostho - NP
2
3
0
0
0
Prostho - P
2
2
0
1
0
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Table 3 Continued

Gen - NP
Gen - P
Ortho - NP
Ortho - P
Perio - NP
Perio - P
Prostho - NP
Prostho - P

Smile Line
1.5
1 mm mm CI 2 mm
CI / 1 / 1 mm CI / 1.5
mm LI
LI
mm LI
2
2
1
0
2
3
3
1
1
3
1
1
2
0
2
2
1
2
3
1
1
4
0
1

Gen - NP
Gen - P
Ortho - NP
Ortho - P
Perio - NP
Perio - P
Prostho - NP
Prostho - P

Buccal Corridor Space
0 mm 1 mm 2 mm
2
2
0
1
3
0
1
2
1
2
1
1
3
1
0
3
0
0
1
2
1
1
0
4

Width Ratio
0.618
Gen - NP
1
Gen - P
1
Ortho - NP
0
Ortho - P
1
Perio - NP
0
Perio - P
0
Prostho - NP
0
Prostho - P
1

0.65
4
4
1
2
1
1
1
2
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0.7
0
0
4
2
4
4
4
2

2.5
mm CI 3 mm
/ 2.0
CI / 2
mm LI mm LI
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
3 mm
0
1
1
0
1
1
0
0

4 mm
1
0
0
1
0
1
1
0

TABLE 4
OVERALL FREQUENCY OF SELECTION, LEAST ESTHETIC
Gingival Display
0 mm 1 mm 2 mm
0
0
0
0
0
0
1
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0

3 mm
1
1
0
0
0
0
0
0

4 mm
4
4
4
4
5
5
4
5

Vertical Relationship of Lateral Incisor
0 mm 0.5 mm 1 mm 1.5 mm
Gen - NP
3
0
0
2
Gen - P
0
0
0
1
Ortho - NP
3
0
0
0
Ortho - P
2
0
0
0
Perio - NP
2
0
1
0
Perio - P
2
0
0
0
Prostho - NP
2
0
0
0
Prostho - P
2
0
0
0

2 mm
0
4
2
3
2
3
3
3

Gen - NP
Gen - P
Ortho - NP
Ortho - P
Perio - NP
Perio - P
Prostho - NP
Prostho - P

Lateral Incisor Gingival Height of Contour
0 Deg 5 Deg 10 Deg 15 Deg 20 Deg
Gen - NP
1
0
0
2
2
Gen - P
0
0
0
1
4
Ortho - NP
0
0
0
1
4
Ortho - P
0
0
0
1
4
Perio - NP
1
0
1
0
3
Perio - P
0
0
0
0
5
Prostho - NP
0
1
1
0
3
Prostho - P
0
0
0
0
5
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Table 4 Continued

Gen - NP
Gen - P
Ortho - NP
Ortho - P
Perio - NP
Perio - P
Prostho - NP
Prostho - P

Gen - NP
Gen - P
Ortho - NP
Ortho - P
Perio - NP
Perio - P
Prostho - NP
Prostho - P

1 mm
CI / 1
mm LI
0
0
2
0
0
0
1
0

Smile Line
1.5 mm 2 mm
CI / 1 CI / 1.5
mm LI mm LI
0
0
1
0
0
0
0
0
1
1
0
0
0
0
0
0

Buccal Corridor Space
0 mm 1 mm 2 mm
2
0
1
1
0
1
2
0
1
1
0
0
0
1
2
1
0
2
0
0
1
2
0
0

Width Ratio
0.618
Gen - NP
1
Gen - P
2
Ortho - NP
5
Ortho - P
4
Perio - NP
1
Perio - P
3
Prostho - NP
3
Prostho - P
3

0.65
0
0
0
0
3
1
1
0
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0.7
4
3
0
1
1
1
1
2

2.5 mm
CI / 2.0
mm LI
2
2
0
1
0
0
0
1

3 mm
CI / 2
mm LI
3
2
3
4
3
5
4
4

3 mm
2
1
0
0
0
0
3
1

4 mm
0
2
2
4
2
2
1
2

Figure 7. Most frequent response, gingival display.
The vertical relationship of the lateral incisor to the central incisor and canine was
most frequently selected as most esthetic at 0.5 mm or 1 mm across all disciplines (see fig.
8). Generalists selected 0.5 mm as most esthetic when not prompted (2/5) and 1 mm (4/5)
when prompted. Orthodontists all selected 1 mm as most esthetic both when not prompted
and prompted (5/5 for each). Periodontists selected 1 mm as most esthetic both when not
prompted (3/5) and prompted (5/5). Prosthodontists selected 1 mm as most esthetic both
when not prompted (3/5) and prompted (2/5). Differences between the disciplines were not
statistically significant. Generalists more frequently changed their answer between no prompt
and prompt (4/5) than did the specialists (0/5 Orthodontists, 2/5 Periodontists, 1/5
Prosthodontists), although this change was not statistically significant.
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Figure 8. Most frequent response, vertical relationship of lateral incisor.
The gingival height of contour of the lateral incisor was most frequently selected as
most esthetic at 0 or 5 degrees from baseline across all disciplines (see fig. 9). Generalists
selected 5 degrees as most esthetic both when not prompted (2/5) and prompted (3/5).
Orthodontists all selected 0 degrees as most esthetic when not prompted (2/5) and 5 degrees
when prompted (3/5). Periodontists selected 0 degrees as most esthetic when not prompted
(2/5) and both 0 and 5 degrees equally when prompted (2/5 for each). Prosthodontists
selected 5 degrees as most esthetic when not prompted (3/5) and, like Periodontists, both 0
degrees and 5 degrees equally when prompted (2/5 for each). Differences between the
disciplines were not statistically significant. Generalists and Periodontists more frequently
changed their answer between no prompt and prompt (3/5 for each) than did Orthodontists
(2/5) and Prosthodontists (1/5), although this change was not statistically significant.
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Figure 9. Most frequent response, gingival height of contour of lateral incisor.
Across all disciplines, smile line was most frequently selected as most esthetic for the
following distances of the central incisor and lateral incisor from the curvature of the lower
lip, respectively: 1 mm / 1 mm, 1.5 mm / 1 mm, and 2 mm / 1.5 mm (see fig. 10). Generalists
selected both 1 mm / 1 mm and 1.5 mm / 1 mm as most esthetic when not prompted (2/5 for
each) and 2 mm / 1.5 mm when prompted (3/5). Orthodontists all selected 1 mm / 1 mm as
most esthetic when both not prompted (3/5) and prompted (3/5). Periodontists selected both 1
mm / 1 mm and 2 mm / 1.5 mm equally as most esthetic both when not prompted (2/5 for
each) and prompted (2/5 for each). Prosthodontists selected 1 mm / 1 mm as most esthetic
both when not prompted (3/5) and prompted (4/5). Differences between the disciplines were
not statistically significant. All Generalists changed their answer between no prompt and
prompt (5/5), which was more frequent than the specialists (2/5 Orthodontists, 1/5
Periodontists, 3/5 Prosthodontists), although this change was not statistically significant.
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Figure 10. Most frequent response, smile line.
Either 0 mm, 1 mm, or 2 mm of buccal corridor space most frequently selected as
most esthetic across all disciplines (see fig. 11). Generalists selected both 0 mm and 1 mm
equally as most esthetic both when not prompted (2/5 for each) and 1 mm when prompted
(3/5). Orthodontists selected 1 mm as most esthetic when not prompted (2/5) and 0 mm as
most esthetic when prompted (2/5). Periodontists selected 0 mm as most esthetic both when
not prompted and prompted (3/5 for each). Prosthodontists selected 1 as most esthetic when
not prompted (2/5) and 2 mm as most esthetic when prompted (4/5). Differences between the
disciplines were not statistically significant. Prosthodontists more frequently changed their
answer between no prompt and prompt (4/5) than did Generalists (3/5), Orthodontists (3/5)
and Periodontists (2/5), although this change was not statistically significant.
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Figure 11. Most frequent response, buccal corridor space.
A width ratio of either 0.65 or 0.7 was most frequently selected as most esthetic
across all disciplines (see fig. 12). Generalists selected 0.65 as most esthetic both when not
prompted and prompted (4/5 for each). Orthodontists selected 0.7 as most esthetic when not
prompted (4/5) and both 0.65 and 0.7 as most esthetic when prompted (2/5 for each).
Periodontists selected 0.7 as most esthetic both when not prompted and prompted (4/5 for
each). Prosthodontists selected 0.7 as most esthetic when not prompted (4/5) and both 0.65
and 0.7 when prompted (2/5 for each). Differences between the groups for no prompting
were statistically significant (p < .05). Prosthodontists more frequently changed their answer
between no prompt and prompt (3/5) than did Generalists (0/5), Orthodontists (2/5), and
Periodontists (0/5), although this change was not statistically significant.
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Figure 12. Most frequent response, width ratio.
The frequency with which participants changed their answer for Most Esthetic
between Part I and II is displayed in figure 13 and table 4. Agreement tests for selections
between Part I (no prompt) and Part II (prompt) revealed the tendency for generalists to
change their selection more frequently – 18 changes, 60%, in total – than prosthodontists (14
changes, 47%), orthodontists (10 changes, 33%), or Periodontists (9 changes, 30%), although
the differences were not statistically significant. Generalists more frequently changed their
answer for all characteristics with the exception of gingival height of contour of lateral
incisor, smile line, and width ratio. All five generalists changed their answers between Parts I
and II for smile line, the only discipline to do so.
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Figure 13. Frequency of response change between part I and part II.
TABLE 5
FREQUNCY OF RESPONSE CHANGE BETWEEN PART I AND PART II
Survey Item Number
3
4

1

2

5

6

Total

Generalists

3

4

3

5

3

0

18

Orthodontists

1

0

2

2

3

2

10

Periodontists

1

2

3

1

2

0

9

Prosthodontist
s Item
Survey

2

1

1

3

4

3

14

7

7

9

11

12

5

Total

As this study was a pilot study, the materials and procedures used were evaluated at the
conclusion of the survey. Participants were questioned about the clarity of instructions,
quality of the photographs, and if they felt the incremental changes between photographs
within a single series were noticeable by selecting one of the following options for each
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question: Strongly agree, Agree, Disagree, Strongly disagree. The responses are displayed in
figure 14.

Figure 14. Selection frequency for evaluation of materials and procedures.
Most participants strongly agreed that the instructions were clear (13/20) and the
photographs were of a high quality (10/20), but only three participants strongly agreed that
the incremental changes were noticeable. Participants only disagreed or strongly disagreed a
total of seven times, three for clarity of instructions, two for quality of photographs, and two
for noticeability of incremental changes.
Participants were also able to provide free-form comments on the survey, which are
displayed in Appendix G. These responses reflected the results of the questionnaire, with
several participants noting that the incremental changes between photographs were difficult
to discern.
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CHAPTER 4
DISCUSSION
The responses for all participants included both unprompted and prompted selections
for most and least esthetic among all six characteristics of interest. Graduation year data was
gathered to confirm that participants met the inclusion criteria, but it was not used for data
analysis. While the least esthetic data was important for comparison both within and between
disciplines, it was deliberately not used in further statistical analysis for two reasons. First,
the relevant literature provided more specific guidelines on the desirable outcomes of smile
design and appearance, not that which was considered unesthetic. Although some esthetic
limitations have been established, this was generally the case. Second, the purpose of this
study was to ascertain, by survey, the esthetic smile preferences of orthodontists,
periodontists, prosthodontists, and general dentists, not to discover what these professionals
did not like about the smile characteristics of the survey.
Width Ratio
This study did not demonstrate statistically significant differences in the esthetic
preferences of smile characteristics between general dentists and specialists, with the
exception of the sixth characteristic, width ratio, when no prompting was given. In this case,
four of the five general dentists surveyed selected a ratio of 0.65 as most esthetic when not
prompted, while four of the five orthodontists, periodontists, and prosthodontists selected a
ratio of 0.7 as most esthetic. Although statistical significance did not carry over to the
prompted evaluation of width ratio, it is interesting to note that four of the five general
dentists once again selected 0.65 as their preferred ratio, and none of them changed their
answers between no prompting and prompting. It is also interesting to note that the Golden
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Proportion ratio of 0.618 was considered the least esthetic of the three ratios displayed. Only
one general dentist found this ratio as most esthetic both when not prompted and prompted,
and of the 15 specialists surveyed, only two – one orthodontist and one prosthodontist, both
prompted – selected the Golden Proportion as most esthetic. In fact, the Golden Proportion
was selected as least esthetic in 22 of 40 surveys, both not prompted and prompted. Of the
literature reviewed, that of Prosthodontics was most ardent in its support of the Golden
Proportion, especially in anterior display (Levin 1978; Shillingburg 1997), although a larger
ratio of central incisor to lateral incisor width, similar to the 0.7 ratio frequently selected by
prosthodontists, has been advocated (Chiche and Pinault 1994).
Gingival Display
Gingival display was considered most esthetic at one to two millimeters in 38 of 40
surveys, and at zero millimeters for one general dentist when prompted and one
prosthodontist when not prompted. All five general dentists selected one millimeter as most
esthetic when not prompted, although three changed their answers when prompted, one of
whom selected zero millimeters of display as the most esthetic. The opposite was true for
least esthetic – zero, three, or four millimeters of gingival display was considered least
esthetic in all surveys, with 37 of 40 selecting either of the latter two. The esthetic
appearance of a minimum of ‘just visible’ to a well-defined upper esthetic limit of two
millimeters of gingival display are well supported by literature from Prosthodontics (Tjan et
al. 1984; Chiche and Pinault 1994), Periodontics (Allen 1988, 1993; Levine and McGuire
1997; Rose et al. 2004), and Orthodontics (Ricketts 1968; Janzen 1977; Kokich 1996;
Kokich et al. 1999; Proffit et al. 2007), and hold true in the results of this study. Although it
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only occurred twice, the selection of zero millimeters of display as most esthetic was
somewhat surprising considering recommendations from the literature.
Vertical Relationship of Lateral Incisor
A vertical relationship of the lateral incisor to the central incisor and canine in which
the lateral incisor was one millimeter more incisal was most frequently selected most esthetic
in 28 of 40 surveys, including all disciplines when prompted. Only general dentists selected a
different option, 0.5 millimeters, most frequently when not prompted. Esthetic guidelines
from Orthodontic, Periodontic, and Prosthodontic literature have supported this one
millimeter difference (Kokich et al. 1984; Allen 1988; Kokich 1993; Kokich 1997;
Shillingburg 1997; Sarver 2004), although Periodontics has also suggested that the gingival
margins of the lateral incisors may be either level with (Allen 1993) or two millimeters
incisal to the centrals (Townsend 1993). Although small, this difference was reflected in the
results, as one periodontist, not prompted, chose two millimeters as most esthetic. The least
esthetic options overwhelmingly selected were zero or two millimeters, occurring in 36 of 40
surveys. Only one periodontist, not prompted, and two general dentists, both not prompted
and prompted, selected different options. A difference of two millimeters or more between
the laterals and centrals has been deemed unesthetic (Proffit et al. 2007) in Orthodontic
literature specifically, although the results of this study suggest that this is an opinion shared
across all dental disciplines. General dentists changed their responses more frequently than
specialists between no prompt and prompt to one millimeter from other options, respectively,
suggesting that they may not have been specifically critiquing the vertical position of the
incisor until they were prompted to do so.
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Gingival Height of Contour of Lateral Incisor
The most esthetic position of the gingival height of contour for the maxillary anterior
teeth has varied guidelines. Periodontic literature has defined this as either slightly distal to
the long axis of the crown midlines (Kay 1982; Allen 1988, 1993) or following the long axis
of the teeth (Townsend 1993). A third opinion (Levine and McGuire 1997), one shared by
Orthodontic literature (Sarver 2004; Proffit et al. 2007), is for the height of contour to be
centered on the long axis of the lateral incisor while distal to the long axis on the central
incisors and canines. In this study, the gingival heights of contour of the central incisor and
cuspid remained unaltered, distal to each tooth’s long axis. For the lateral incisor, the
baseline photo (zero degrees) displayed the gingival margin just distal to the tooth’s long
axis. Subsequent photographs in the series displayed the height of contour in incremental five
degree rotations to the mesial, such that five degrees was equivalent to a height of contour
centered on the tooth’s long axis. The overall majority of selections for most esthetic, 31 of
40 responses, were for either zero degrees or 5 degrees and were divided equally among all
disciplines. Responses from orthodontists and periodontists generally followed these
guidelines, more when prompted than when not prompted, although it was surprising to find
two orthodontists, not prompted, who selected wither 10 or 20 degrees, and two
periodontists, one not prompted and one both not prompted and prompted, who selected
either 10 or 15 degrees as most esthetic. With the exception of one general dentist, one
periodontist, and one prosthodontist, all not prompted, the least esthetic selection was either
15 or 20 degrees in 35 of 40 surveys, with 20 degrees selected 75 percent of the time and
unanimous for prompted periodontists and prosthodontists. Prompting appears to have
influenced a selection for least esthetic of the most severely rotated photograph at 20 degrees
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to some degree, as two general dentists, two periodontists, and two prosthodontists changed
their answers when prompted.
Smile Line
The necessity of a consonant smile line for esthetics, one in which the incisal edges of
the maxillary anterior teeth parallel the line of the lower lip, was established early in the
literature (Frush 1958) and has received continual affirmation (Hulsey 1970; Lombardi 1973;
Levin 1978; Tjan et al. 1984; Sarver 2001; Sarver and Ackerman 2003; Proffit et al. 2007). It
was not surprising, then, that the consonant smile line, with the incisal edges of both the
central and lateral incisors a distance one millimeter from the lower lip line, was most
frequently selected as the most esthetic, especially by orthodontists and prosthodontists. It
was quite surprising to find that two orthodontists and one prosthodontist, all when not
prompted, selected the consonant option as least esthetic. In the case of this prosthodontist
and one of the orthodontists, the consonant option was selected as both the most esthetic
when prompted and least esthetic when not prompted. These results suggest that these
participants may not have been evaluating a different aspect of the smile when not prompted
that appeared different to them between survey options. When these participants were then
prompted, all three chose more nonconsonant smile line options as least esthetic. Compared
to specialists, generalists more frequently selected options other than the consonant smile line
as most esthetic, both when not prompted and prompted, and no generalist selected the
consonant option when prompted. In addition, generalists changed their selections between
no prompt and prompt in all surveys, more so than any of the specialists. However, the
differences in selections and the changes in selections were not statistically significant.
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Buccal Corridor Space
Preferences for buccal corridor space, although not statistically significant between
all groups, showed an interesting dichotomy between orthodontists and prosthodontists.
Literature from Prosthodontics has stressed the necessity of at least some buccal corridor
space (Frush 1958; Levin 1978) while that of Orthodontics has deemphasized the importance
of this space (Hulsey 1970) and suggested that reduced corridor space from a widened
maxillary dental arch is more esthetic (Proffit et al. 2007). The results of this study have
supported these differing opinions – prosthodontists most frequently selected options with at
least some corridor space as most esthetic, especially when prompted, while prompted
orthodontists most frequently selected no buccal corridor space. For the least esthetic
selections, the opposite was true – orthodontists most frequently selected the greatest buccal
corridor space of four millimeters, while prosthodontists chose no corridor space. Although
no literature was found to support it, periodontists most frequently selected no corridor space
as their most esthetic choice, both when not prompted and prompted, and were more likely to
choose a corridor space of two millimeters or more as their least esthetic selection, both not
prompted and prompted. Responses from generalists fell in the middle of all disciplines, with
the most esthetic prompted option of a minimal amount of display of one millimeter, and
least esthetic towards a greater amount of display. Perhaps this reflected at least some
influence from prosthodontics in their general dental education.
Agreement Between Non-Prompted and Prompted Responses
Agreement tests for selections between Parts I and II demonstrated the tendency for
general dentists to change their selection more frequently than specialists. Although not
statistically significant, this trend certainly occurred. It may imply that specialists were more
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confident in their answers when not prompted to the characteristic being evaluated in each
question, and were more readily able to identify their preferences when evaluating several
smiles simultaneously.
Role of the Periodontist
As noted previously, most Periodontic literature was focused on the gingival
components of an esthetic smile and the underlying hard and soft tissue surgical procedures
aimed at improving gingival appearance. Only three of the characteristics evaluated in this
study – gingival display, gingival height of contour, and vertical position of lateral incisor –
were found to have esthetic guidelines or discussion in the relevant literature (Kay 1982;
Allen 1988, 1993; Townsend 1993; Garber and Salama 1996; Levine and McGuire 1997;
Rose et al. 2004). Further, it is reasonable to note that periodontal procedures can have
minimal impact on any of the three remaining characteristics – smile line, buccal corridor
space, and width ratio – compared to orthodontics and prosthodontics. However, the
periodontists’ role in interdisciplinary treatment cannot be discounted (Spear et al. 2006;
Spear and Kokich 2007), and so their preferences still are important to note, if not only for
comparison with general dentists and other specialists.
Study Limitations
The greatest limitation of this study was sample size of 20 participants. This sample
size was limited by the availability of faculty in all disciplines at the UMKC School of
Dentistry.
One of the difficulties encountered in the creation of the survey was avoiding
confounding variables while altering characteristics. For example, considering the vertical
position of the lateral incisor, which had a range of zero millimeters – level with the central
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incisor and canine – to two millimeters of incisal movement, displayed in 0.5 millimeter
increments. Moving the lateral incisor any further incisally beyond two millimeters would
have resulted in its incisal edge below the lower lip line, and any further apical movement
would eliminate any gingival display. As such, the range of alteration possible was limited
and perhaps decreased how noticeable the incremental changes were in each series.
Clinical Implications
Although statistically significant differences between general dentists and specialists
for esthetic smile preferences were only found for the width ratio of the maxillary anterior
teeth when not prompted, there was an interesting tendency for general dentists to change
their selection more frequently than specialists. This could imply that specialists were more
confident in their answers when not prompted to the characteristic being evaluated in each
question, and were more readily able to identify their preferences when evaluating several
smiles simultaneously. This finding may be attributed to the lack of specific, defined
standards in general dental education from CODA. Perhaps there is a need for defined
criteria for smile esthetics as part of the curriculum for general dental education.
While no definitive guidelines on esthetic smile design can necessarily be drawn
from the results of this study, in general, the responses from participants showed an
overwhelming preference for the following characteristics: gingival display most esthetic
when one to two millimeters and least esthetic when greater than two millimeters, a vertical
difference of the lateral incisor of one millimeter to the central incisor and canine as most
esthetic, the gingival height of contour of the lateral incisor most esthetic when just distal to,
or at, the tooth’s long axis and less esthetic as the height of contour moves mesially, and a
consonant smile line that follows the lower lip line. Prosthodontists and orthodontists have
40

differing opinions of the amount of buccal corridor space judged to be most esthetic. General
dentists preferred a narrower width ratio compared with specialists. Both of these factors may
have an impact on interdisciplinary treatment planning.
Future Investigations
The lack of statistical significance can likely be attributed to the small sample size.
The principle change for future investigations should be to carry out the same procedures on
a larger scale with more participants in each discipline.
Participants who evaluated the survey generally responded that the instructions were
very clear and the photographs were of a high quality, although several noted that the
incremental changes in each series were not completely noticeable. While it was the intention
of this study to make the changes small, they were still meant to be noticeable. For future
studies, perhaps fewer selections with greater changes between them could be utilized to help
with this point. For example, rather that moving the vertical position of the lateral incisors in
0.5 millimeter increments through five photos, it could instead be altered in one millimeter
increments through three photos. Alternatively, perhaps larger photographs could be used in
each series, thereby making smaller changes more noticeable.
Three comments made by individual participants were of note to the author. The first,
an orthodontist, asked, “Are the photos of a female patient? I wasn’t sure if I was judging for
a male or female.” Although this participant did not make any further comment, it can be
assumed that they evaluate esthetic characteristics of the smile based on the gender of the
patient. The other two comments of note were both made by prosthodontists. The first noted
that the same type of survey could be done with full face photographs, as display of the entire
face could likely change the thresholds for esthetic preferences. The second noted that the
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altered gingival display also changed the smile line, and so their answer was influenced by
the changing smile line and not only the amount of exposed gingiva. In creation of the
survey, specifically the gingival display series, there was no actual change of the smile line.
The maxillary anterior teeth were moved vertically as a single unit and the lip line remained
unaltered. Future studies could incorporate some of the suggestions made by these
participants. In this study, only a female patient was photographed and all extraoral display
was deliberately removed so that the only focus was on the smile characteristics and not
compounded by facial esthetics. Incorporation of a smiling male patient with the same
alterations of smile characteristics could test for a difference in esthetic preferences based on
gender of the patient. Additionally, utilization of full face photographs with the same
alterations of smile characteristics and comparison to smile only photographs could test the
differences is smile esthetic preferences when the entirety of the patient is evaluated.

42

CHAPTER 5
CONCLUSIONS
1. There were significant differences in the esthetic preferences of smile characteristics
between general dentists and the specialists – orthodontists, periodontists, and
prosthodontists:
a. However, the difference was observed only for the width ratio of the
maxillary anterior teeth when not prompted. Generalists selected a ratio of
0.65 as most esthetic while four of the five orthodontists, periodontists, and
prosthodontists selected a ratio of 0.7 as most esthetic.
2. When comparing survey responses with or without prompting, generalists tended to
change their selections more frequently when provided with prompting information.
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APPENDIX B

AUTHORIZATION AND RELEASE FOR PHOTOGRAPHY
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APPENDIX C

EMAIL ADVERTISEMENT
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Dear UMKC School of Dentistry Faculty,
This email is being sent to ask you to consider participating in a research study.
In order to be included in the study, participants must have a minimum of five years of
experience following completion of dental school as well as:


General dentists surveyed must have graduated from a dental school
accredited by the American Dental Association’s Commission on Dental
Accreditation.



Specialists must have successfully completed an advanced education program
in Orthodontics, Periodontics, or Prosthodontics from a program accredited by
the American Dental Association’s Commission on Dental Accreditation.

Completion of this survey is anticipated to take around 20 minutes of your time.
If you would like to express an interest in participating, please email Andrew Eichholz at
eichholza@umkc.edu to set up a time and date to meet.
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APPENDIX D

VERBAL SCRIPT FOR SURVEY INSTRUCTIONS
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You are being asked to participate in a research study.
The purpose of this research study is to compare the preferences of dental
professionals in general dentistry, as well as specialists in orthodontics, periodontics,
and prosthodontics, for specific esthetic smile characteristics. We are interested in
comparing the data between and among general dentists and specialists. About 20
UMKC School of Dentistry faculty will be asked to volunteer to complete a short
survey.


Completion of this survey is anticipated to take 20 minutes of your time.



Your year of graduation from dental school and your dental discipline will be
recorded as part of the survey data.



Your completed survey will be assigned a number and a letter(s) which
coincides with your discipline so that your responses will be unidentifiable.



There are no foreseeable risks nor benefits to you for participating.



Your participation is kept confidential and is completely voluntary.



The alternative to participation is to not participate.



If you decide to not participate, you may do so without any penalty or loss to
you.

If you have any questions concerning the survey, you may contact Andrew Eichholz
at eichholza@umkc.edu.
If you have any questions regarding your rights as a research participant, you may
contact the UMKC IRB at 816-235-5927.
Your assistance is greatly appreciated
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APPENDIX E

SURVEY, PART 1
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Please provide your year of graduation from DENTAL SCHOOL: _______________

Please mark an ‘X’ in the space provided that indicates your dental discipline:

( ) GENERAL DENTIST
( ) ORTHODONTIST
( ) PERIODONTIST
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( ) PROSTHODONTIST

Select the photo you find MOST ESTHETIC and write the corresponding number in the space below. Then, select the photo
you find LEAST ESTHETIC and write the corresponding number in the space below.

1

2

3
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4

MOST ESTHETIC PHOTO ___________

5

LEAST ESTHETIC PHOTO ___________

Select the photo you find MOST ESTHETIC and write the corresponding number in the space below. Then, select the photo
you find LEAST ESTHETIC and write the corresponding number in the space below.

1

2

3
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4

MOST ESTHETIC PHOTO ___________

5

LEAST ESTHETIC PHOTO ___________

Select the photo you find MOST ESTHETIC and write the corresponding number in the space below. Then, select the photo
you find LEAST ESTHETIC and write the corresponding number in the space below.

1

2

3

61

4

MOST ESTHETIC PHOTO ___________

5

LEAST ESTHETIC PHOTO ___________

Select the photo you find MOST ESTHETIC and write the corresponding number in the space below. Then, select the photo
you find LEAST ESTHETIC and write the corresponding number in the space below.

1

2

3
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4

MOST ESTHETIC PHOTO ___________

5

LEAST ESTHETIC PHOTO ___________

Select the photo you find MOST ESTHETIC and write the corresponding number in the space below. Then, select the photo
you find LEAST ESTHETIC and write the corresponding number in the space below.

1

2

3
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4

MOST ESTHETIC PHOTO ___________

5

LEAST ESTHETIC PHOTO ___________

Select the photo you find MOST ESTHETIC and write the corresponding number in the space below. Then, select the photo
you find LEAST ESTHETIC and write the corresponding number in the space below.
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1

MOST ESTHETIC PHOTO ___________

2

3

LEAST ESTHETIC PHOTO ___________

APPENDIX F

SURVEY, PART 2
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The gingival display has been altered in the following photographic series. Select the photo you find MOST ESTHETIC and
write the corresponding number in the space below. Then, select the photo you find LEAST ESTHETIC and write the
corresponding number in the space below.

1

2

3

66

4

MOST ESTHETIC PHOTO ___________

5

LEAST ESTHETIC PHOTO ___________

The vertical position of the maxillary lateral incisor crown has been altered in the following photographic series. Select the
photo you find MOST ESTHETIC and write the corresponding number in the space below. Then, select the photo you find
LEAST ESTHETIC and write the corresponding number in the space below.

1

2

3
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4

MOST ESTHETIC PHOTO ___________

5

LEAST ESTHETIC PHOTO ___________

The gingival height of contour of the maxillary lateral incisor has been altered in the following photographic series. Select the
photo you find MOST ESTHETIC and write the corresponding number in the space below. Then, select the photo you find
LEAST ESTHETIC and write the corresponding number in the space below.

1

2

3
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4

MOST ESTHETIC PHOTO ___________

5

LEAST ESTHETIC PHOTO ___________

The arc of the smile line of the maxillary anterior segment has been altered in the following photographic series. Select the
photo you find MOST ESTHETIC and write the corresponding number in the space below. Then, select the photo you find
LEAST ESTHETIC and write the corresponding number in the space below.

1

2

3
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4

MOST ESTHETIC PHOTO ___________

5

LEAST ESTHETIC PHOTO ___________

The amount of buccal corridor display has been altered in the following photographic series. Select the photo you find MOST
ESTHETIC and write the corresponding number in the space below. Then, select the photo you find LEAST ESTHETIC and
write the corresponding number in the space below.

1

2

3
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4

MOST ESTHETIC PHOTO ___________

5

LEAST ESTHETIC PHOTO ___________

The width ratio of the maxillary teeth has been altered in the following photographic series. Select the photo you find MOST
ESTHETIC and write the corresponding number in the space below. Then, select the photo you find LEAST ESTHETIC and
write the corresponding number in the space below.

71

1

MOST ESTHETIC PHOTO ___________

2

3

LEAST ESTHETIC PHOTO ___________

Please answer the following three items regarding the quality of this survey by circling one answer:
1) The instructions of the survey were clear
Strongly disagree……………..………Disagree……………..………Agree……………..………Strongly agree

2) The photographs presented in this survey were of a high quality
Strongly disagree……………..………Disagree……………..………Agree……………..………Strongly agree

3) The incremental changes in each series of photographs were noticeable

72

Strongly disagree……………..………Disagree……………..………Agree……………..………Strongly agree

Please provide any suggestions on how to improve this survey:
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________

Please provide further comments in the space below:
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
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PARTICIPANT COMMENTS
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It took a while to figure out what you were altering in each series. Nice work



Are the photos of a female patient? I wasn't sure if I was judging for a male or female



Tweak the gingival contour [with Photoshop] especially on the lateral incisors so they
have a more natural or occurring shape...It was fun!



Some photos seemed very similar - hard to choose in some cases



There was very little difference between any of the pics



Great idea for a research. I can't wait to see the results!



I felt this was an unbiased survey looking at unique aspects/characteristics of a smile well done.



Photos were of adequately high quality to complete survey. Photo with changed
gingival level also had changed smile line convex/concave & esthetic preference was
not based just on exposed gingiva



The same type of survey and study can be done using full face photographs. Previous
studies have demonstrated that in full face photographs the thresholds change. And
every change can become more noticeable.

75

VITA
NAME:
Andrew William Eichholz
DATE AND PLACE OF BIRTH:
July 16, 1986; Milwaukee, Wisconsin
MARITAL STATUS:
Married
EDUCATION:
2004
2004-2007
2011

Diploma

Catholic Memorial High School
Waukesha, Wisconsin
Credit towards BS/ Marquette University
Biomedical Sciences Milwaukee, Wisconsin
DDS
Marquette University School of Dentistry
Milwaukee, Wisconsin

PROFESSIONAL ORGANIZATIONS:
2015-present
2011-present
2011-present
2011-present
2010-present

American Association of Orthodontists, Member
American Dental Association, Member
Omicron Kappa Upsilon National Dental Honor Society, Member
Alpha Sigma Nu, National Jesuit Honor Society, Member
Delta Sigma Delta Dental Fraternity, Member

SELECTED HONORS:
2011
2011
2010

American Equilibration Society Award, MU School of Dentistry
Second Prize, Research Day Poster Competition, MU School of Dentistry
Milwaukee Odontological Academy Award for Academic Excellence

76

