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Abstract
The increasing popularity of dental implants has resulted in rising expectations towards anterior
dental implants. The self-evaluation Orofacial Esthetic Scale (OES) measures an individual’s
satisfaction level towards his/her appearance, meanwhile Pink Esthetic Score and White Esthetic
Score (PES/WES) evaluates soft tissue and restoration aspects of anterior dental implants. The
yet-undefined association between esthetic parameter and patient satisfaction level causes some
difficulties for dentists to produce esthetic restorations that suit every patient’s wishes.
We examined the association between esthetic parameters and patient satisfaction level with
anterior dental implants. Thirty-three individuals (≥17years old) with anterior dental implants
evaluated their satisfaction level using OES questionnaire. Intraoral photographs of six anterior
teeth from each subject were assessed using PES/WES index. Pearson correlation was used to
analyze the association between esthetic parameter and satisfaction level, and effect of sex,
implant location, and age >35years. Spearman correlation was used to analyze the effect of age
17–35years. A medium-strength (r=0.501) positive correlation existed between esthetic parameter
and satisfaction level (P=0.03), and this had the greatest impact on female (P=0.03), age >35years
(P=0.01), and maxillary central incisor (P=0.01) groups. A significant correlation exists between
esthetic parameter and patient satisfaction level.
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Introduction
Technological advancement in recent
years has caused increased popularity of dental
implants. The high success rate (up to 97%) of
implant-supported dental prostheses (ISDPs)
generates an increase in patient interest to
restore their lost tooth. This automatically leads
to another increase in patient expectations
towards ISDPs regarding their functional and
esthetic aspects.1–3
An esthetic single ISDP in the anterior
region depends on harmonious integration of the
ISDP regarding the patient’s overall appearance,
particularly in the soft tissue area.4 However,
esthetic evaluation is objective and tends to vary
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between individuals.5 Various studies regarding
subjective and objective evaluation of anterior
ISDPs were conducted to evaluate the
association between patients’ and dentists’
esthetic perceptions.6–10 However, those studies
have not reached a conclusive result.11 The yetundefined
association
between
esthetic
parameter and patient satisfaction level causes
some difficulties for dentists to produce esthetic
restorations that suit every patient’s wishes.
In 2009, the Pink Esthetic Score and
White Esthetic Score (PES/WES) was developed
to evaluate soft tissue and restoration aspects of
a single anterior region ISDP. These esthetic
indices have had a high reproducibility rate and
are user-friendly in a clinical setting.6,7 Meanwhile,
in 2010, Larsson et al.13 developed the Orofacial
Esthetic Scale (OES) questionnaire to specifically
evaluate patient’s orofacial esthetic perception
after prosthodontic treatment. The OES
questionnaire has excellent psychometric
properties12–14 and has been validated in
Indonesia by Seftiana.15
We studied the association between
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esthetic parameter (using the PES/WES index)
and satisfaction level (using the OES
questionnaire) in subjects with an anterior region
ISDP. Use of these indices and questionnaires is
highly recommended to Indonesian dentists so
as to improve the quality of esthetic restorations
produced and, hence, patient’s satisfaction level.
Materials and methods
This cross-sectional study was approved
by the ethical committee of the Faculty of
Dentistry Universitas Indonesia (No.78/Ethical
Approval/FKGUI/XII/2015), and was conducted at
a privately-owned dental clinic Indo Dental
Centre from August 2016 to July 2017. Inclusion
criteria were age ≥17 years, presence of a single
anterior region ISDP with a natural tooth in the
contralateral area still intact, no history of
diabetes mellitus, and that the ISDP had been
restored for a minimum of 6 months.16 Materials
used were the OES questionnaire, PES/WES
index, a contraster, digital single lens reflex
(DSLR) camera (Nikon D90, AF micro Nikkor 105
mm 1:2.8 D; Nikon, Tokyo, Japan) with a twin
flash, lip retractor, gloves, and masks.
Before obtaining data, the camera was
calibrated to establish basic camera settings
(aperture f22, shutter speed 1/125 seconds, ISO
100). The procedures by which the intraoral
photographs of the six anterior teeth would be
taken required use of a lip retractor and
contraster as background. The operator ensured
that the patient’s Frankfurt horizontal plane was
parallel to the DSLR camera. The camera lens
was directed perpendicular to the cervical tooth
margin to be photographed. Lastly, the operator
confirmed that the single ISDP and natural tooth
at the contralateral area were depicted clearly in
one frame.
A total of 33 subjects matched the
inclusion criteria and signed the provided
informed consent. Intraoral photographs of six
anterior teeth were obtained according to the
aforementioned procedures (Figs. 1a, 1b).
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Figure 1. Intraoral photographs. (a) Single ISDP
tooth #22. (b) Single ISDP tooth #21
The subject then filled out the OES
questionnaire based on the current perception of
his/her orofacial esthetic, while the intraoral
photograph was evaluated using PES/WES index
guidelines (Fig. 2). An example of the PES/WES
evaluation is shown in Table 1.

Figure 2. PES/WES index evaluation guideline.
Parameter
Mesial papilla
Distal papilla

Curvature
of
facial mucosa
Level of facial
mucosa
Root
Convexity/color
&soft
tissue
texture
Total PES
Parameter

Absent

Incomplete
1

Major
Discrepancy

Minor
Discrepancy

Complete
2
No
Discrepancy

1
2

2

Major
Discrepancy

Tooth form
Volume/tooth
outline
Color
(hue/value)
Surface texture
Translucency
Total WES

Minor
Discrepancy
1

8
No
Discrepancy

1
1
1
2
6

Table 1. Example of PES/WES evaluation for
Figure 1a, single ISDP tooth #22.
Results
The Pearson correlation test showed a
significant correlation between PES/WES and
OES scores (correlation coefficient, r = 0.501 and
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P = 0.03 [< 0.05]), with a medium-strength
positive correlation (Pearson correlation = 0.50;
Table 2). However, in male subjects Pearson
correlation analysis indicated no significant
correlation between PES/WES and OES scores
(r = 0.44 and P = 0.07 [> 0.05]), indicating no
significant
correlation
between
esthetic
parameter and patient satisfaction. Conversely,
the same analysis in female subjects showed a
significant
correlation
between
esthetic
parameter and patient satisfaction (r = 0.58 and
P = 0.03 [<0.05]; Table 3).
SD

Range
(Min.–
Max.)

Median

Mean

OES

36–70

60

58.39

6.92

PES/WES

9–20

15

14.09

2.42

Correl
ation
Coeffi
cient
(r)
0.50

P

0.03

Note: SD = standard deviation.

Table 2. Correlation between PES/WES and
OES scores.

Male

Fem
ale

OES
PES/
WES
OES
PES/
WES

N (%)

Range
(Min.–
Max.)

Mean

SD

18 (54.5)
18 (54.5)

48–64
10–17

57.06
14.11

4.76
2.27

15 (45.5)
15 (45.5)

36–70
9–20

60.00
14.07

8.77
2.66

Correl
ation
Coeffi
cient
(r)

P

0.44

0.07

0.58

0.03

Table 3. Correlation of PES/WES and OES
scores according to sex.
Correlation analysis according to age
groups was performed using two different tests.
Normality testing of the 17–35-year age group
showed P = 0.041 (<0.05), indicating that the
data distribution for this group was abnormal and,
therefore, a nonparametric test (Spearman
correlation) was used, while the >35-year age
group remained with the Pearson correlation.
There was no significant correlation between
esthetic parameter and satisfaction level in the
17–35-year age group (Spearman correlation
coefficient, r = 0.05 and P = 0.86 [>0.05]). The
>35-year age group, however, showed a
significant correlation (r = 0.69 and P = 0.001
[<0.05]; Table 4).
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OES
PES/
WES
OES
PES/
WES

N (%)

Range
(Min.–
Max.)

Mean

SD

13
(39.4)
13
(39.4)
20
(60.6)
20
(60.6)

52–69

61.00

5.61

11–16

14.00

1.73

36–70

56.70

7.28

9–20

14.15

2.81

Corr
elati
on
Coeff
icien
t (r)

P

0.05

0.86

0.69

0.00

Table 4. Correlation of PES/WES and OES
scores according to age group
Correlation analysis according to implant
location excluded two cases in the canine single
ISDP subgroup because too few data were
available in this subgroup to be analyzed
statistically. Subjects with a central incisor single
ISDP showed a significant correlation between
esthetic parameter and patient satisfaction (r =
0.60 and P = 0.01). Meanwhile, subjects with a
lateral incisor single ISDP showed no significant
correlation (r = 0.29 and P = 0.33; Table 5).

Cent
ral
Incis
or
Later
al
Incis
or
Cani
ne

OES
PES/
WES
OES
PES/
WES
OES
PES/
WES

N (%)

Range
(Min.–
Max.)

Mean

SD

18
(54.5)
18
(54.5)
13
(39.4)
13
(39.4)
2 (6.1)
2 (6.1)

36–70

58.61

8.48

9–20

14.56

2.53

50–69

58.15

4.99

12–15

13.54

2.33

56–60
12–15

58.00
13.50

2.83
2.12

Corr
elati
on
Coeff
icien
t (r)

P

0.60

0.01

0.29

0.33

–

–

Table 5. Correlation of PES/WES and OES
scores according to implant location.
Discussion
The PES/WES and OES scores indicated
a significant correlation between esthetic
parameter and patient satisfaction. This finding
agrees with the results of Cho et al.10 and AlDosari et al.,17 who reported a significant
correlation between patients’ and dentists’
esthetic perception in terms of anterior teeth
evaluation. This finding was unique because the
OES questionnaire tends to evaluate orofacial
esthetic as a whole, while PES/WES evaluates
specifically the esthetic parameter of only one
ISDP in the anterior region. The significant
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correlation found between these two indices
showed that patients tend to evaluate their
anterior teeth as an integral part of their facial
esthetic, and facial parts (such as, smile, lips,
and nose) also may influence patient
satisfaction.19 The correlation between PES/WES
and OES also may be explained by the
tendencies of respondents to choose the middle
value in a numeric rating scale, which is the type
of scale used for OES. Sangster et al.20
discovered that, in a self-evaluation situation,
respondents tend to avoid negative values
because they do not want to give a bad
evaluation for themselves. Moreover, if the
respondent filled out the questionnaire directly
before any individual involved in the evaluation,
he/she will tend to provide a better review than
what he/she actually feels.20
We found a medium correlation strength
between esthetic parameter and patient
satisfaction level, indicating that even though
patients’ and dentists’ esthetic perception as a
whole were similar, they were not always in
agreement.7,13 Dentists tended to be more
detailed in identifying esthetic changes in the
teeth, but not all of these minor details are
considered to be of importance for the patients.21
Therefore, it is recommended to all dentists to
continually involve the patients in generating and
choosing the treatment plan needed for their oral
rehabilitation. Patient expectations should be
reviewed and adjusted to the plausible dental
treatment in every case.11,17 Mehl et al.22 also
emphasized the importance of patient education
throughout the esthetic rehabilitation process.
Dental education may act as a bridge that
resolves the discrepancy between patient
expectations and the actual clinical condition,
which often causes miscommunication between
dentists and patients.
The next step in data analysis revealed
that the correlation between esthetic parameter
and patient satisfaction level was significant in
female subjects, subjects who were >35 years
old, and those with a central incisor single ISDP.
This means that esthetic changes caused by a
single anterior region ISDP generate the highest
satisfaction level in these three groups. Mehl et
al.22 explained this phenomenon by stating that
female subjects tend to evaluate their
appearance more critically than males.
Therefore, esthetic changes in female subjects
tend to generate higher statistical impacts
Volume ∙ 12 ∙ Number ∙ 2 ∙ 2019
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because females often are more expressive and
emotional in their responses.19,22,23
The significant correlation found in the
>35-year age group was parallel to the theory
described by Tole et al.18 and Luo et al.,24 which
stated that older patients tend to give higher
satisfaction scores than younger patients,
because older adults are not overly critical in
their esthetic evaluation and generally have
accepted aging as a physiologic process that
they must go through. The difference in
significance in these two age groups also may be
caused by the difference in the way young and
older adults evaluate smile esthetic, particularly
the maxillary gingival display and black triangle in
the embrasure of central incisors. Older adults
are more tolerant towards the black triangle and
prefer no gingiva to be present when smiling.
This is because as an individual gets older,
he/she tends to have more dental problems.
Therefore, excessive tooth exposure that comes
with the gingival display when smiling might
highlight those problems and lessen his/her
confidence.25
In the analysis regarding implant location,
a significant correlation was found between
esthetic parameter and patient satisfaction in
subjects with a central incisor single ISDP (P =
0.01). This finding was parallel to the result
obtained by Cho et al.,10 who stated that patient
esthetic perception differed significantly based on
the tooth being restored. This finding also was
similar to the opinions of some esthetic experts
who generally believe that the maxillary central
incisor is the determining key factor in evaluation
of the anterior teeth.26–28 Wolfart23 posited that
the maxillary central incisor may affect
someone’s subconscious when he/she was
asked to give an esthetic dental evaluation.
Hasanreisoglu et al.29 also reported similar
results, stating that the maxillary central incisor
was the most dominant tooth in determining the
esthetic aspect of anterior teeth. They reasoned
that this was due to the central incisors’ position
in the dental arch that allows these teeth to be
viewed clearly without obstruction by any part of
the lips.
Limitation of this study was the evaluation
of PES/WES that was performed by 1 researcher
only, which may cause bias in evaluation.
Furthermore, photographs of the anterior teeth
were taken only from the frontal side which may
cause some parts of the teeth not to be displayed
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clearly, such as the distal side of canine.
Conclusions
There was a correlation between esthetic
parameter and satisfaction level for patients with
an anterior region ISDP. This correlation was
medium-strength and positive in value. The
correlation between esthetic parameter and
patient satisfaction was influenced by age, sex,
and implant location.
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