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The Smile Line in a Sample of a Sudanese
Population

The Smile Line

Dr. Sereen |. El Sarrag ® & Dr. Amal H. Abuaffan®

Abstract- Background: A smile is an important feature in
determining an individual’s attractiveness. It is a simple
concept that is seldom considered and often adjusted rather
involuntarily.

Objectives: A cross sectional study to assess the smile line in
a sample of Sudanese population and its correlation with age,
gender, and incisor classification.

Material and methods: Clinical examination as well as a
photograph was taken for 500 (230 males and 270 females)
Sudanese adults with an age range of 15- >46 years in the
Academy dental hospital to assess their smile line.

Results: Low smile line was the most frequently (41%)
encountered smile line followed by average (29.4%), high
(22%), and the least being the very high smile line (7.6%). A
statistically significant difference was found between age,
gender and incisor classification in relation to the smile line (p
value <0.05).

Conclusion: Low smile line was the most frequent among
Sudanese population and a strong correlation was found
between the smile line and age, gender and incisor
classification.
Keywords:
population.
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. INTRODUCTION

smile is an important feature in determining an
Aindividual’s attractiveness. It is a simple concept

that is seldom thought about and adjusted rather
involuntarily, yet it has the power to improve one’s
mood, lift spirits and generally make a person appear
more beautiful. Conversely, an esthetically displeasing
smile with the occlusion of teeth being far from ideal
may have a negative impact on social life making a
person feel insecure, timid and less confident.

Esthetic concerns regarding the smile are
usually the patient’s main reason for seeking orthodontic
treatment."Sabri stated that “the smile line depends on
six factors; upper lip length, lip elevation, vertical
maxillary height, crown height, vertical dental height,
and incisor inclination”. And defined the smile line (lip
line) as the amount of vertical tooth exposure in smiling,
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the height of the upper lip relative to the maxillary central
incisors.®

The lips are the main factors controlling tooth
and gingival display, therefore they must be taken into
consideration for an aesthetically pleasing smile. The
smile composition is framed by the lips; in this way, the
arrangement of the teeth and the visible gingiva is
dictated by the outline of the lips and the height of the
smile line. @

In  orthodontic treatment, aesthetics has
traditionally been associated with profile enhancement.
Although a patient’s top priority is to improve their smile;
orthodontists’ mainly focus on the skeletal structure
rather than soft tissues and thus the smile gets relatively
little attention. Creating a pleasing smile should
therefore be a fundamental aim in orthodontics. “°

Smiles are either posed or spontaneous. A
posed smile is the voluntary expression made when a
person is for example being introduced to someone, or
when taking a passport photograph or orthodontic
records and according to studies it is repeatable. A
spontaneous smile on the other hand is involuntary
natural, and affected by emotions. With all the muscles
of facial expression involved, a spontaneous smile
always has more lip elevation than a posed smile.®
Studies usually refer to the posed smile because it is
reproducible and can therefore be used as a reference
position. @

As a general guideline, the smile line is optimal
when the upper lip reaches the gingival margin,
displaying the total cervicoincisal length of the maxillary
central incisors, along with the inter-proximal gingivae.
The beginning point of a smile is the lip line at rest, with
an average maxillary incisor display of 1.91mm in men
and nearly twice that amount (3.40mm) in women.®@With
aging, there is a steady decrease in exposure of the
maxillary incisors at rest and, to a much lesser degree,
in smiling. This gradual decline in maxillary tooth
exposure at rest is accompanied by an increase in
mandibular incisor display. ©

A number of studies worldwide have assessed
the smile line using different evaluation methods among
different ethnic groups. Photographs are the most
popular methods for assessment. (' &3 15161819 /gy
few researchers use visual and videographic methods
for smile line evaluation. " 1"
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The smile of an individual affects their self-
esteem, confidence, as well as their social and work life.
Recently Sudanese people have become more
conscious about their appearance and aesthetics and
this has resulted in an increase in number of individuals
seeking orthodontic treatment in order to have an
aesthetically pleasing smile. However achievement of
these aesthetic goals presents many challenges,
including occasional differing opinions between patients
and clinicians as to what constitutes an aesthetic smile.
Therefore, the present study aimed to assess the smile
line in a sample of Sudanese population, which may act
as a baseline for future researches and aid orthodontists
in treatment planning as there is no such study available
in Sudan.

[I.  MATERIALS AND METHODS

A descriptive, cross sectional study was carried
out in the Academy Charity Teaching Hospital (ACTH),
University of Medical Sciences and Technology, Faculty
of Dentistry, Khartoum, Sudan. All students, staff
members and patients (attending the hospital) satisfying
the inclusion criteria from the period of November 2013
to March 2014 were included in the study.

Permission and approval was obtained from the
University of Medical Sciences and Technology to
conduct this study. The aim of the study was explained
to each participant and it was ensured that the
photographs taken will only be used for research
purposes and the personal data will remain confidential
throughout the study. Those that agreed to participate in
the study signed a consent form and later were called
for a clinical examination and photograph.

The data sheet was filled for each individual that
fulfilled the inclusion criteria: Sudanese nationality, age
group =15 years, no previous or current orthodontic
treatment, presence of all anterior permanent teeth, no
facial abnormalities and no syndromes.

The main researcher using a mask, gloves, and
an examination set, carried out the clinical examination
while the individual sat in the dental chair. The incisor
classification was assessed according to the British
classification as follows
Class [: The lower incisal edges occlude with or lie
immediately below the cingulum of the upper incisors.
Class Il division [ The lower incisal edge occludes
behind the cingulum of the upper central incisors and
the upper incisors are proclined.

Class /I division /I: The lower incisal edge occludes
behind the cingulum of the upper central incisors, and
the upper incisors are retroclined.

Class /ll: The lower incisal edge occludes in front of the
cingulum of the upper incisors.

A photograph was then taken of each subject
by the main investigator using a (Sony Cyber-shot DSC-
WX100, Sony lens, 18.2 mega pixels, 10X optical zoom)
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camera with a wide mouth opener to yield a smile with

the front teeth with the teeth in habitual contact. Later

each photograph was assessed under four different
categories with the following score definitions: ©

a. Score 0= Low smile line: Estimated as less than
25% of the inter- proximal gingivae visible and no
gingival margins visible.

b. Score 1= Average smile line: Estimated as 25-75%
of the inter-proximal gingivae visible, gingival
margins possibly visible at single teeth.

c. Score 2= High smile line: Estimated as more than
75% of the inter-proximal Gingivae visible, while
gingival margins scarcely visible.

d. Score 3= Very high smile line: when a band of
contiguous maxillary gingival of at least 2 mm is
visible in all regions of interest.

After the data was collected, summarized, and
coded it was entered into the Statistical Package for
Social Sciences (SPSS) program (version 17) in the
computer. The data was analyzed in the form of pie and
bar charts. A chi square test was used to examine the
correlation between smile line scores with age and
gender, and incisor classification. For all statistical tests
a P-value of less than 0.05 was considered as
significant.

Method of the error

Fifteen participants were randomly selected for
a repeated photograph and clinical examination. No
difference was found between the 2 photographs as well
as the incisor classification.

I1. RESULTS

The number of participants examined was 500
(230 males and 270 females) with an age range of 15-
>46. Most of the examined participants were in the age
group of 15-25 years (figure 1).



THE SMILE LINE IN A SAMPLE OF A SUDANESE POPULATION

Age

W15-25
[26-35
W 36-45
W46+

Figure 7 Age distribution of the study sample

According to the incisor classification (figure 2), the most common class was Class | with (40.8%) followed

by Class Il (33.4%) and the least common was Class Il (25.8%)

Incisor Classification
M Class 1
M Class 2
M Class 3

Figure 2 Incisor classification of the study sample

The smile line score revealed that 41% of the sample had score of 0 while 29.4%, 22%, and 7.6% of the

sample had a score of 1, 2, and 3 respectively (Figure 3,4,5,6).
Age * Smile * Gender Cross tabulation
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THE SMILE LINE IN A SAMPLE OF A SUDANESE POPULATION

Figure 3 : Smile Line Score 0 Low smile line. less than 25% of the inter proximal gingivae visible and no gingival
margins visible

Figure 4 : Smile Line Score 1. Average smile line 25-75% of the inter-proximal gingivae visible, gingival margins
possibly visible at single teeth

Figure 5 Smile Line Score 2. High smile line more than 75% of the inter-proximal Gingivae visible, while gingival
margins scarcely visible

Figure 6 Smile Line Score 3 Very high smile line: when a band of contiguous maxillary gingival of at least 2 mm is
visible in all regions of interest
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It was noted that in table 1 the majority of the
studied sample with incisor class |, Il, and Il had a smile
line score of 0 (44.6%, 34.7% and 43.4% respectively)

while very few had a score of 3. A strong association
was found between gender smile line and incisor
classification with a p value of < 0.05.

E Year 2014

Table 7. Shows the correlation between gender, incisor classification, and smile line score (%)
Smile Line Score P Value
Incisor Classification Score 0 Score 1 Score 2 Score 3 Total
Class1  Gender  Male 55 (27.0%) | 34 (16.7%) | 7 (3.4%) | 3(1.5%) | 99 (48.5%) .000*
Female 6 (17.6%) | 24 (11.8%) | 36 (17.6%) | 9 (4.4%) | 105 (51.5%) .000*
Total 1(44.6%) | 58 (28.4%) | 43 (21.1%) | 12 (5.9%) |204 (100%)
Class2  Gender Male 1(18.6%) | 23 (13.8%) | 9 (5.4%) | 1(0.6%) |64 (38.3%) .000*
Female 27 (16.2%) | 13 (7.8%) | 45 (26.9%) | 18 (10.8%) | 103 (61.7%) .000*
Total 8 (34.7%) | 36 (21.6%) | 54 (32.3%) | 19 (11.4%) | 167 (100%)
Class3  Gender  Male 3(25.6%) | 30 23.3%)| 3(23%) | 10.8%) | 67 (51.9%) .020*
Female 23 (17.8%) | 23 (17.8%) | 10 (7.8%) | 6 (4.7%) | 62 (48.1%) .020*
Total 6 (43.4%) | 53 (41.1%) | 13 (10.1%) | 7 (5.4%) | 129 (100%)

*P value <0.05 is significant

participants falling in the age group of >46 years had a
0 smile line score except 2 (1.1%).

In table 2, the majority of the studied sample fall
within score 0 among all age groups, however very few
numbers fall within score 3 smile line. All of the

Table 2. Shows the correlation between age groups, incisor classification, and smile line score in the
studied sample (%)

Smile Line Score P Value
Incisor Classification Score 0 | Score 1 Score 2 | Score 3 Total

Class1  Age 1525 |38 18.6%|23 11.3%|28 13.7% |8 (3.9%)| 97 (47.5%) .000*
26-35 |8 39%)17 83%|4 20% 12 (1.0%)] 31 (156.2%) .000*
36-45 |11 54%[18 88%|10 49%]2 1.0% ] 41 (20.1%) .000*
46+ |34 16.7%|0 0.0% |1 0.5% |0 0.0% ] 35 (17.2%) .000*

Total 91 446%|58 284%]143 21.1% 12 5.9% | 204(100%)
Class2  Age 1525 |21 12.6%|12 7.2%|25 (15%)[6 (3.6%)] 64 (38.3%) .000*
2635 |12 72%|13 7.8%|16 (9.6%)|9 (5.4%)] 50 (29.6%) .000*
36-45 |3 18%|11  66%|12 (72%) |4 (2.4%)] 30 (18.0%) .000*
46+ |22 132%]0  00%|1 (0.6%) |0 (0.0%)] 23 (13.8%) .000

Total 58 34.7%|36 21.6%| 54 (32.3%) |19 (11.4%) | 167 (100%)
Class3  Age 1525 |24 186%|26 20.2%|4 (3.1%)[3 (2.3%) |57 (44.2%) .000*
26-35 31%|16 12.4%[|3 (23%) |2 (1.6%)] 25(19.4%) .000*
36-45 47% 11 85%|6  @7% |2 (1.6%)]25(19.4%) .000*
46+ |22 171%]0  00%|0 (0.0%) |0  (0.0%) |22 (17.1%) .000*

Total 56 43.4%|53 41.1%|13 (10.1%) |7  (5.4%)|129 (100%)

*Pvalue <0.05 is significant
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In table 3 it was noticed that females exhibited a
higher smile line score 2 and 3 (33.7% and 12.2%
respectively) than males among the different age
groups, however more males were found to have a

smile line score of 0 and 1(51.7% and 37.8%
respectively). A strong association was also found
between smile lines, age groups, among males and
females (p value <0.05).

Table 3 . Correlation between smile lines, age groups among genders (%)

Smile Line Score P value
Gender Score 0 | Score 1 Score 2 | Score 3 Total

Male Age 15-25 48 209%|37 16.1% )14 6.1%]4 1.7% | 103 44.8% .000*
26-35 |16 7.0%|27 11.7%|3 1.3% |0 0.0% | 46 20.0% .000*
36-45 |11 4.8%]23 10% ]2 0.9% 11 0.4% | 37 16.1% .000*
46+ |44 191%]0 0.0% 10 0.0% |0 0.0% | 44 191% .000*

Total 119 51.7%1 87 37.8% 119 83%|5 2.2% | 230 100%
Female Age 15-25 |35 13.0%|24 89%])43 159% |13 4.8% | 115 42.6% .000*
26-35 |8 3.0%119 7.0%120 7.4%|13 48%]60 222% .000*
36-45 |9 3.3%]17 63%]26 96%]|7 26% |59 21.9% .000*
46+ |34 12.6%]0 0.0%] 2 0.7% |0 0.0% | 36 13.3% .000*

Total 86 31.9%]60 222% |91 33.7%]33 12.2%]270 100%

*P Value < 0.05 is significant

No association was found between age,
gender, and incisor classification except with the age

Table 4 : The correlation between age gender and incisor classification (%)

group of 36-45 years where the p value was 0.042 in
males and 0.034 in females (<0.05) (table 4).

Incisor Classification P Value Significance
Age Class 1 | Class?2 | Class 3 Total

15-25  Gender Male 42 19.3%]29 13.3%)32 14.7%] 103 47.2% 285
Female |55 25.2%]35 16.1%]25 11.5%] 115 52.8% .285

Total 97 445%)64 29.4%)57 26.1%| 218 100%
26-35  Gender Male 116 151%]19 17.9%)11 10.4%] 46 43.4% 485
Female |15 14.2%]31 29.2%|14 13.2%] 60 55.6% .485

Total 31 29.2%)50 47.2%)25 23.6%| 106 100%
36-45  Gender Male |19 19.8%]6 6.3%|12 12.5%] 37 38.5% .042
Female |22 22.9%]24 25.0%]13 13.5%] 59 61.5% .034

Total 41 42.7%]30 31.3%)25 26.0%| 96 100%
46+ Gender Male [22 27.5%]10 12.5%]}12 15%]) 44 55.0% .348
Female |13 16.3%]13 16.3%}10 12.5%] 36 45.0% .348

Total 35 43.8%)23 28.8%)22 27.5%| 80 100%

*P Value < 0.05 is significant

V. DISCUSSION

This is a clinical based study aimed to evaluate
the smile line among a sample of the Sudanese
population with regards to age, gender, and incisor
classification. A photograph of the participants’ posed
smiles was taken as the posed smile is reproducible.

2014 Global Journals Inc. (US)

The results showed (percentage of gender, age
and incisors classification) that the majority of the
studied sample had a low smile line. The majority of the
studied sample fell in the age group of 15-25 since it
was it was carried out in the university hospital and only
a few of the patients fell in the older age group of >46.



In the present study, 41% of the sample was
found to have a low smile line which was similar to a
study conducted by MN Hochman et al"® who reported
78% of their population had a low gingival display
whereas J Zhang et al ® among Chinese population
reported a lower percentage of a low smile line (16.25%)
but exhibited a higher percentage of the average smile
line (68.75%).

This difference in percentages can be attributed
to the sample size, age groups, scoring method,
environmental factors as well as ethnic background of
the examined population.

When comparing genders, the present study
showed that the smile line among the younger females
age group exhibited more or less similar results as those
obtained among other study populations in previous
literature such as those reported by Jensen et al
among the Switzerland sample, H. Miron @ in Israeli
population as well as Tjian et al " among Californian
Caucasian where younger females had a higher smile
line than males.

This high smile line among young females may
be partially attributed to their ethnic background as well
as the cranial facial structure with bimaxillary protrusion
displayed in the Sudanese population.

Regarding age groups the present study
showed that the majority (97.5%) of the older age group
(above 46 years) had low smile lines. Similar results
were obtained by Jensen et al where 50-70% of the
older age group (above 35 years) had a low smile line.

This difference in results can be explained by
the difference in the sample size together with the age
range distribution and ethnic background of the studied
samples. In contrast to the previous literature mentioned
above, the present study evaluated the smile line in
relation to the British incisor classification and it was
evident that the results revealed a high statistical
significance, in which approximately half of the class I
individuals showed a higher smile line compared to
class I and Ill in which only 25 % and 15 % respectively
exhibited high smile line. This is in agreement with the
results obtained by Sabri in which class Il individuals
exhibit a higher smile line. ©

Nevertheless, some limitations should be
discussed. The studied sample was only collected from
the Academy Dental Hospital, as well as the fact that the
majority of the sample consisted of university students
and so only a few patients fell in the older age groups,
thus the results may have not shown a clear association
due to the limited diversity of the group.

In the future, it is recommended that a larger
sample size is studied with a more diverse age range, a
more equal distribution of gender, and a broadened
range of the areas studied in Sudan in order to have an
overview of the type of smile line in the general
population of Sudanese adults. The results can then act
as a guideline for orthodontists and orthodontic

surgeons for ftreatment planning of an esthetically
pleasing smile post treatment.

V. CONCLUSION

e The most common smile line in the Sudanese
sample was the low smile line 41%. Females
showed a higher percentage of high smile lines
when compared to males. A low smile line was
observed in all of the older age group over 46 years
except two individuals.

e Incisors class | relation reported in 40.8%, of the
sample while less individuals had class Il (25.8%)

e Approximately half of the Incisor Class Il individuals
had a high smile line score.

e A difference exists in the smile line of the present
studied sample with those of Caucasian, and Asians
based on age and gender.
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