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ABSTRACT
Objective: to evaluate and compare the perception of Moroccan dentists and orthodontists to altered smile
features. Methods: Digital smile photographs with altered features were used including: crown length, width,
lateral incisors gingival level, gingival display, midline diastema and upper midline shift. The photographs were
presented and assessed by a group of 50 dentists and 50 orthodontists using the Visual Analogue Scale. Results:
Moroccan orthodontists and non-orthodontists did not share the same perception of smile esthetics.
Orthodontists were more critical when assessing maxillary lateral incisors crown width alterations, Incisal
midline deviation, midline diastema and gingival exposition with a threshold of 2 mm, whereas they perceived
similarly gingival margin incisors irregularities. Conclusion: Moroccan orthodontists were more critical then
dentists when assessing alterations in smile features.
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orthodontics were more critical in their evaluation
of the smile characteristics than dentists and lay
people [4). Ousehal and al noted that Moroccan
professionals, whether dentists or orthodontists,
were more critical than general practitioners when
assessing some types of smile esthetic alterations
[7).
To date, there are no published papers focusing on
smile characteristics that Moroccan orthodontists
might be more critical about and no study compared
the perception of orthodontists and general dentists.
The aim of the study was to evaluate and compare
the perception of Moroccan dentists and
orthodontists to altered smile features.

INTRODUCTION:
During evolution, human beings learned to use their
smile as an expression of their joy and wellbeing.
Gradually, smile esthetic took more and more
importance in our daily life [1, 2].
At present, patients seek orthodontic treatments in
order to get a beautiful smile. However, the
perception of dental esthetic varies from person to
person and could be determined by the sociocultural environment as well as the professions of
individuals [3]. According to experts, a beautiful
smile is a coordination between teeth and both intra
and extra oral soft tissue. This definition may not
respond to the expectations of patients, lay people
or even general practitioners; This lead us to try to
objectively evaluate our esthetic standards to meet
patients’ needs [4, 5].
The smile evaluation is based on several variables
including smile arc, gingival display, buccal
corridor, midline diastema, crown length and width,
gingival esthetic, teeth color and occlusal cant [6].
Many studies evaluated smile esthetics perception
of laypeople and dental professionals in different
populations. A. Al Taki and al. showed that Arab

MATERIAL AND METHODS
Sample:
The protocol used for this study was adapted from
Talic et al. [8]. It was composed of two groups 50
professionals each, general Moroccan dentists and
the other one Moroccan orthodontists. A total of 34
digital photographs showing only the patient’s
smile were viewed by each participant in both
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groups in order to minimize variables that may
influence the judgment of the participants.

4. Crown width of the lateral incisors (figure 4)
Mesio-distal width of the maxillary lateral incisors
was decreased in steps of 1 mm on both sides
symmetrically whereas the incisal edge was kept at
the same level.

Variables and measurements:
This study used Adobe Photoshop software [Adobe
Systems Incorporated, San Jose, California, USA)
to create alterations in the smile features. The
photographs were then grouped in six sets then
coded. Each one represented a smile feature
alteration in increments ranging between 0.5 to
1mm.
The modified smile characteristics were as follows:
the length of the central incisor incisors, the
gingival margin position of the lateral incisors, the
gingival exposure, the crown width of the lateral
incisors, the maxillary median line and the median
line diastema. The photographs were coded then
assessed by the participants using visual analog
scale (VAS) of 150mm length ranging from number
zero as “very unattractive” to the number 100 as
“very attractive”.

5. Maxillary midline (figure 5)
A maxillary dental midline deviation was made in
steps of 1 mm to shift progressively toward the
patient’s left side.
6. Midline diastema (figure 6)
A midline diastema was created progressively
between the maxillary central incisors in steps of
0.5 mm measured from the interproximal contact
point.
Statistical analysis:
The data were analyzed using IBM SPSS Statistics
20.0 software. The specific test used was the
student’s t test statistic with 5% significance level.

1. Crown length of the central incisors (figure 1)
The crown length of the central incisors was
progressively shortened in steps of 0.5 mm; we
used the incisal edge as a reference for the crown
length. [9]

RESULTS
The results of this study evaluated and compared
the perception of Moroccan dentists and
orthodontists to altered smile features by rating
their attractiveness using the VAS. For each group,
the mean scores were calculated for six different
smile esthetic features, then compared between the
two groups using student’s t test.

2. Lateral incisor gingival margin position
(figure 2)
The vertical position of the gingiva margin of each
maxillary lateral incisor was increased in steps of 1
mm, we used as a reference the gingival margin of
the adjacent central incisor. [9]

Perception related to altered maxillary central
incisor crown length:
There was no statistical difference in perception
between the two groups. Both groups were critical
in 2 mm and 3 mm modifications. However,
orthodontists gave lower VAS ratings than nonorthodontists. (Table I, figure 1)

3. Gingival exposition (figure 3)
The commonly known ‘‘gummy” smile was created
progressively by increasing in steps of 1mm the
distance between the gingival margin of the
maxillary incisors and the lip margin [9]
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Table I. Assessment of smile following decreased maxillary central incisor crown length.
Crown length decrease (mm)
Orthodontists
Dentists
p-value
Mean VAS score

SD

Mean VAS score

SD

0.5
1

33.2
31

14.49
15.286

48.80
56.6

14.797
16.113

0.790
0.608

1.5

32.4

14.223

49

14.463

0.900

2
2.5
3

29
31.2
27

13.439
13.346
16.32

41.4
39
38

11.25
11.824
16.288

0.384
0.151
0.790

Figure 1. Photographs showing modifications of the Crown length of the central incisors (8]
a. central incisors crown length modification by 0.5mm increment; b. 1mm increment; c. 1,5 mm increment; d. 2 mm
increment, e. 2,5 mm increment, f. 3 mm increment.

Perception related to altered maxillary lateral incisor gingival margin position:
There was no statistical difference in perception between the two groups. This time also, orthodontists gave
lower VAS ratings. (Table II, figure 2)
Table II: Assessment of smile following modifications of maxillary lateral incisor gingival margin position.
Gingival margin position
Orthodontists
Dentists
p-value
increase (mm)
Mean VAS score
0
1
2
3
4
5

SD

43.20
46.20
42.80
34.2
38.00
31.40

15.444
13.231
14.010
15.784
20.603
16.164
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Mean VAS
score
67.20
58.60
52.60
56.40
54.80
56

SD
19.22
16.661
17.706
18.268
15.151
13.997

0.051
0.056
0.081
0.060
0.070
0.392
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Figure 2. Photographs showing modifications of the Lateral incisor gingival margin position (8]
a- no alteration; b. 1 mm increment; c. 2 mm increment; d. 3 mm increment; e. 4 mm increment; f. 5 mm increment.

Perception related to altered maxillary lateral incisor crown width:
There was no statistical difference in perception between the two professionals. Both of them gave low VAS
ratings when maxillary lateral incisor crown width decreased more than 2 mm. Orthodontists seemed more
critical in 1 mm modification but the difference was not statistically significant. (Table III, figure 3)
Table III: Assessment of smile following decreased maxillary lateral incisor crown width.
Crown width
Orthodontists
Dentists
p-value
decrease (mm)
Mean VAS score
SD
Mean VAS score
SD
34.60
13.126
56.00
15.119
0.175
1
2
3
4

31.40
32.80
30.20

13.704
13.856
14.068

38.00
44.60
34.8

12.778
12.651
15.55

Figure 3. Photographs showing the crown width of the lateral incisors modifications (8)
a. 1 mm decrease; b. 2 mm; c. 3 mm; d. 4 mm.
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0.914
0.786
0.065
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Perception related to altered “gingival exposition” modification:
Orthodontists gave lower VAS ratings than non- orthodontists when gingival exposition was  2mm (p < 0.05).
The difference became non-significant when gingival exposition reached 5mm. (Table IV, figure 4)
Gingival exposition
increase (mm)

Table IV: Assessment of smile following “gingival exposition” modification.
Orthodontists
Dentists
p-value
Mean VAS
score
56.2
58.40
47.80
46.20
40.60
40.20

0
1
2
3
4
5

SD

Mean VAS score

SD

17.248
17.138
13.893
13.536
13
17.553

59.8
60.2
58.60
60.2
53.40
45.60

18.68
17.319
18.518
19.43
19.858
19.183

0.391
0.928
0.002
0.000
0.000
0.607

Figure 4. Photographs showing “gingival exposition” modifications (8)
a- no alteration; b. 1 mm increment; c. 2 mm increment; d. 3 mm increment; e. 4 mm increment; f. 5 mm increment.

Perception related to altered increased maxillary midline diastema:
Orthodontists gave lower VAS ratings than non-orthodontists when maxillary midline diastema was  0.5mm (p
< 0.05). The difference became non-significant when gingival exposition reached 2.5 mm. (Table V, figure 5).
Table V: Assessment of smile following increased maxillary midline diastema.
Diastema increase
(mm)

0
0.5
1
1.5
2
2.5

Orthodontists
Mean VAS
score
35.8
36.94
32.2
27.8
29.6
22.6

Dentists
SD

13.415
13.417
12.664
14.039
15.774
12.906

Mean VAS
score
52.2
45.6
49.6
36
35
32.2
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p-value
SD
21.88
17.398
15.903
14.569
12.495
13.293

<0,001
0.013
0.028
0.429
0.089
0.457
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Figure 5. Photographs showing the Midline diastema (created progressively between the maxillary central
incisors) [8)
a- no alteration; b. 0.5 mm diastema; c. 1 mm diastema; d. 1,5 mm diastema, e. 2 mm diastema, f. 2,5 mm
diastema
Perception related to maxillary midline deviation:
Analyses of VAS scores revealed that orthodontists were more critical when the maxillary midline deviation was
equal to 1mm, 3mm and 4mm (p < 0.05). the difference wasn’t significant at 0mm, 2mm et 5mm. (Table VI,
figure 6)
Table VI: Assessment of smile following maxillary midline deviation.
Midline deviation (mm)
Orthodontists
Dentists
Mean VAS
SD
Mean VAS score
SD
score
31.2
15.205
39.20
17.243
0
33.40
13.032
39.4
22.244
1
31.8
17.577
40
17.957
2
29
12.33
44.8
19.613
3
27
14.581
37.4
17.12
4
25
14.321
40
16.077
5
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p-value

0.237
<0.001
0.485
0.001
0.049
0.176
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[9].
The present study noted that both jury assessed in
the same way the smile perception after a decrease
of maxillary central incisor crown length, they were
both tolerant to modifications less than 2 mm. In
the Saudi study conducted by Al Taki et al. the non
altered photograph was their favorite, followed
progressively by alterations in increments of 0.5
mm until 1 mm for orthodontists and 2 mm for
general practitioners with no statistical significance
[4].
The current study also reported that gingival margin
position in central and lateral incisors was an
important parameter to orthodontists regardless of
the degree of changes. General practitioners
meanwhile, were critical once it reached 2 mm
modification.
Correa et al. reported that orthodontists were
sensitive to variations in gingival margin levels,
specifically of the maxillary canines, once it
reached 1 mm [17], which is in accordance with our
results, whereas Kaya et al. noted that gingival
collar irregularities were assigned low scores in
both orthodontists and general practitioners [18].
A difference in assessing gingival exposition was
noted in the present study with a statistical
significance. Indeed, the highest scores were
attributed to 2 mm exposition in orthodontists and 4
mm to general practitioners. The difference
between the two jury was highly significant when
the exposition exceeded 2 mm. It is well known that
an esthetically pleasing smile corresponds to the
one with minimal gingival display [14, 19]. Al Taki
et al showed that Arab dentists were tolerant to a
display that doesn’t go beyond 1mm [8], whereas a
study conducted with Brazilian and Caucasian
orthodontists’ population noted the display was
tolerated up to 3 mm, and that 1 mm exposition had
the highest scores which is in accordance with our
results. [20] By contrast, American dentists and
orthodontists tolerated an exposition up to 4 mm
[4].
Compared with non-orthodontists, the orthodontists
in our study were sensitive to maxillary lateral
incisor crown width; it was considered as a key
smile parameter as, this might be explained by the
importance of mesiodistal parameters’ symmetry
and by additive and subtractive crown
modifications in orthodontic finishing phase [14].
Asymmetric changes were assessed as anesthetic
with a threshold of 2 mm, whereas symmetric
discrepancies were tolerated until 3 mm [10, 14].
Maxillary lateral incisor crown proportions
discrepancies cause golden proportion alteration.
M. Mahshid et al. eported that among dental

Figure 6. Photographs showing maxillary dental
midline deviation modifications (progressively toward
the patient’s left side) [8]
a. no midline deviation; b. 1 mm deviation; c. 2 mm
deviation; d. 3 mm deviation; e. 4mm deviation; f. 5mm
deviation

There was no statistical significance depending on
age or gender between the two professionals
DISCUSSION
The aim of this study was to assess and compare the
perception of Moroccan dentists and orthodontists
regarding different altered smile features. This
assessment could be made through several tools
(VAS, questionnaire…), but in this study we chose
the VAS because of its simplicity, reproducibility
and its reliability by allowing an objective
evaluation based on a subjective opinion [8, 10, 11,
12].
The current study showed that the perception of
orthodontists generally differs from the perception
of non orthodontists when assessing smile features.
Thomas et al. supported the idea that orthodontists
are more sensitive to minor changes than general
practitioners in a study based on ideal smiles [13].
Similarly, Kokich et al. Observed that orthodontists
were more critical assessing smiles than general
practitioners who were in turn more critical than lay
people [14]. Cracel- Nogueira noted the same
results among the Portuguese population [11].
Another study compared orthodontists and dental
specialists’
perception
and
showed
that
orthodontists mean scores were lower than other
professionals [15].
In the other hand, the study of Rabia et al. Showed
no significant difference between orthodontists and
general practitioners to rate a smile photograph, but
there was a difference in smile attributes preference
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practitioners, orthodontists were the only one who
recognized the golden proportion, but the impact on
the smile esthetic wasn’t statistically significant
[21]. Another study showed that golden proportion
in anterior teeth doesn’t affect smile esthetics [22].
However, due to the lack of data, more studies have
to be conducted to estimate the importance of this
parameter in smile esthetics.
The maxillary midline deviation was evaluated
more critically by orthodontists than dentists. The
same results were reported in an Indian study [15].
Rodrigues et al. also reported that midline deviation
negatively interferes with smile esthetics, but a 1.5
mm deviation was considered as esthetic [19]. In
the Jordanian population, there was a statistical
significance between Orthodontists and general
practitioners when the deviation was equal to 1 mm
[25], which is in accordance with our results.
There is a rich orthodontic academic literature
devoted to dental asymmetries and its influence on
esthetic smile perception. Sergio Pinho et al. noted
a statistical significance between orthodontists,
prosthodontics and lay people in evaluating midline
alteration perception [24]. Another study showed
that 83% of orthodontists detected a 2 mm midline
deviation versus 15% general practitioners, others
reported that a 4 mm deviation was anesthetic [26].
Midline coincidence is an orthodontic finishing
phase criteria that explains why orthodontists are
highly critical in its assessment [27]. The difference
between thresholds in above-mentioned studies
might be explained by bias due to photographs
numeric manipulations, data collecting instruments
or statistical tests [27].
In the current study, the maxillary midline
diastema, however small, was unappreciated by
orthodontists, they detected a 0.5 mm diastema
while non-orthodontists detected it only when it
exceeded 2 mm.
According to several auteurs, a midline diastema
affects smile esthetics, some of them have reported
that it was adversely affecting social life [14, 28]
with a threshold depending on the populations. The
studies of Akinboboye and al [28] and Talik and al.
[8] have agreed on 1 mm threshold for both
orthodontists and non-orthodontists’ population.
Kolich and al. reported a threshold of 1.5 mm in
American orthodontists, he suggested that this
relatively high limit may be explained by diastema
relapses after orthodontic treatment [14]. In African
orthodontic population, we noted the highest
threshold value reaching 2 to 3 mm [29].
The Age and the gender of dental professionals in
our studies didn’t influence smile esthetics
perception, which is in accordance with literature
data [12, 15, 30, 31, 32].

The use of modified female photographs may
constitute a limitation for the study as reported by
Geron and al. by affecting jury’s judgment [19].
CONCLUSION
We may conclude from this study that Moroccan
dentists and orthodontists did not share the same
perception of smile esthetics. Orthodontists were
more critical when assessing maxillary lateral
incisors crown width alterations, incisal midline
deviation, midline diastema and gingival exposition
with a threshold of 2 mm. They perceived similarly
gingival margin incisors irregularities.
With the modern esthetic dentistry and the growth
of multidisciplinary approaches, patients show a
rising demand for esthetics [9]. General
practitioners and orthodontists should better
understand patients’ expectations and be careful not
to impose their own smile esthetic standards.
Abbreviations: VAS: Visual Analog Scale SD:
Standard Deviation
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