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Abstract
Aim: The objective of this study was to evaluate the maxillary and mandibular anterior tooth size and color distribution of young
people of Turkish society.
Materials and method: In this study, we measured tooth dimensions and color distribution of totally 100 volunteers’. They were
18-25 years old. To ensure standardization, the measurement was made by the same researcher. Data was evaluated using SPSS 20.0
software. Descriptive data were presented as mean standard deviation. Kolmogorov-Smirnov test was used to assess the distribution
of data. Independent samples t-test was used to compare boys’ and girls’ data.
Results: According to the results, widest teeth within both genders is the upper central teeth, the longest teeth are the lower canine
teeth, narrowest teeth is lower central teeth, shortest teeth is lower central teeth. According to the color measurements; 52.38% of
the female students have A shade; 21.42% have B shade; 26.20% has C shade. 46.5% of male students have A shade; 19% have B
shade; 34.5% have C shade. 49% of the total population have A shade, 20% have B shade; 31% have C shade. Conclusions: When
the width, the length and the width/length ratios of different colors were compared, the difference was not recorded as statistically
significant.
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Clinical Implications

maxillary anterior tooth dimensions in relation to the race and
gender, the studies involve only certain populations and the
results are variable. Moreover in some populations, there is no
correlation between gender and tooth morphology [7-14]. In
the light of these results, it can be concluded that for every
race or population, anterior tooth dimensions and ratios should
be determined and the information gained by these results is
valuable guidance for clinicians in restorative and prosthetic
restorations in that population [15].

Width/length ratio of every individual tooth and the ratio of
maxillary anterior tooth dimensions in the arch is an important
factor for dental esthetic and harmonious tooth alignment.
Also, in order to provide esthetics in prosthetic restorations,
selecting tooth color in harmony with the surrounding
environment is necessary.

Introduction

In order to provide esthetics in prosthetic restorations,
selecting tooth color in harmony with the surrounding
environment is necessary [16,17]. In dentistry tooth, color
selection can be made through two techniques which are
visual method and tooth color selection devices [18]. Tooth
color selection via visual method can be made by tooth color
scales [19]. The most commonly used scale currently is the
Vita Classical Scale. Vita Classical Scale contains 4 different
color tones which are specified as A, B, C, and D. Every tone
has 4 subgroups according to their color density as 1, 2, 3 and
4. The total number of color options is 16 [20]. The following
criteria were important when determining the color:
experience and age of the clinician, eye strain, whether color
blindness or not, enlightening of the place, the type of the
light which is used [21-23]. There are studies which examine
the color distribution and the relation between gender and
color in different races and also in Turkish population
[18,24-29]. However, to our knowledge we couldn’t find a
comprehensive study in the literature regarding the
relationship between tooth color, tooth dimensions, and
gender.

The overall success of prosthetic tooth treatments is directly
related to the condition in which patients have a satisfying
smile. The esthetic result gained by prosthetic tooth treatments
requires a comprehensive knowledge regarding oral esthetics
[1,2].
In order to achieve success in restorative treatments, the list
which is first prepared in 1979 by Magne and Belser [3] and
revised in 2002, which includes the esthetic parameters can be
major guidance for clinicians. This list involves several
objective and subjective parameters which are comprised of
dental and gingival esthetics and also providing specific smile
esthetics for individuals and the integration of an individual’s
smile to the face [3]. The most important objective dental
criteria in this list are “the relative dimensions of teeth.” It is
considered that the width/length ratio of every individual
tooth and the ratio of maxillary anterior tooth dimensions in
the arch is an important factor for dental esthetic and
harmonious tooth alignment [4]. Some researchers have
reported that the value gained through the rating of maxillary
and mandibular anterior teeth is supposed to be 5/4 and this
value can be a valuable aid for clinicians in choosing the tooth
in edentalous patients [5]. Although there are a number of
trials in the literature regarding natural tooth dimensions and
the morphology of the tooth, the information available is
contrary [3,6-9]. Since there are some differences between

Our null hypothesis is; there is no difference in color
distribution according to gender in a society, there is a
difference in maxillary central and canine tooth dimensions
according to gender and there is no relation between a color
distribution and tooth dimensions.
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In the present study, our purpose was to investigate the
maxillary and mandibular tooth dimensions and color in
students coming from the different regions of Turkey. This
study will serve as a model to understand tooth dimensions
and color distribution according to the gender in the young
population who live in Turkey.

Material and Methods
This study has been applied on anterior teeth of 100 volunteer
students, 58 males and 42 males age range between 18-25,
who have been studying at the Ataturk University Dentistry
Faculty. They come from different regions of Turkey. A
student who has attended to the study were informed about the
aim and the method of the study both written and orally. This
study was approved by Atatürk University Faculty of
Dentistry ethics committee. Including criteria in the study are
followings:
•
•

•

•
•
•
•

Figure 1. Maxillary and mandibular teeth size measurement.

During the color determination, patients were checked for
not wearing colorful clothes, glasses, and lipstick. In order to
minimize mistakes, the color measurement was repeated four
weeks after the first color measurement with the same
researcher under the same conditions. It was reported that
there was no significant level of difference recorded between
two measurements (p>0.05). Results of all measurements
were computerized (Figure 2).

There should not be any missing mandibular and maxillary
anterior teeth of patients
Patients should not have any gingival or periodontal
problems which damage a healthy relationship between
teeth and gingiva
Patients should not have any attrition, caries, fracture,
restoration on maxillary and mandibular anterior teeth that
cause any material loss
There should not be diastema or crowding on maxillary
and mandibular anterior teeth
There should not be any orthodontic treatment back
ground of patients
Patients should not have any dental and facial
deformations
Patients should not have any bleaching treatment during
the recent one year period

Figure 2. Color measurement of teeth.

In order to maintain standardization of the study,
measurements have been made by a single researcher. Patients
were seated where his occlusal planum was parallel to the
ground. Maxillary and mandibular teeth sizes were measured
with a digital compass possessing 0.1 mm sensitivity
(Absolute Digimatic Caliper, Mitutoyo Corporation, Aurora,
IL, USA) and results were computerized (Figure 1). Length of
maxillary and mandibular anterior teeth was measured parallel
to long axle of teeth by referencing the incisal margin
coronally and the gingival Zenit point apically. Width of teeth
was calculated perpendicularly from the long axle of teeth, by
measuring the longest distance between mesial and distal
contact points.

SPSS 20.0 package program was used for assessing data.
Definitive information has been provided as average ±
standard deviation. The Kolmogorov-Smirnov Test has been
used for evaluating data distribution. T-test has been used in
the process of comparing male-female student groups’ data in
independent samples. p<0.05 was determined as significant in
all analyses. Q Square Test was used when color distribution
by gender was reviewed.
Results
42 female and 58 male students attended to the study. Table
1 shows the length, width and length/width ratio of maxillary
and mandibular anterior teeth obtained from measurements of
female and male students.

In order to sustain standardization of the study, color
measurement of teeth has been made by a single researcher in
daylight with Vita-Classic Scale. Volunteers were requested
for teeth brushing before color determination. During the
color determination process, students were seated vertically to
the unit, where their teeth were right across and at the same
level with dentist’s eyes.

There was no significant difference found between genders
when width, length and width/length ratio of right and left
teeth were compared (p>0.05).
Based on outcomes of the study, for female attendants,
maxillary right central incisor has the maximum width of 10
mm and the average width of 7.98 mm, the maximum length
of 11.50 mm and the average length of 9.49 mm, the

2

OHDM- Vol. 18- No.4-August, 2019

maximum length/width ratio of 1.26 and the average length/
width ratio of 0.84.
Table 1. Length, width and length/width ratio of maxillary and mandibular anterior teeth.
Female (N=42)

Minimum

Maximum

Mean

Standard deviation

Upper central width/length

0.65

1.26

0.84

0.1

Upper lateral width/length

0.58

0.92

0.74

0.08

Upper canine width/length

0.61

0.95

0.8

0.08

Lower central width/length

0.46

0.83

0.62

0.07

Lower lateral width/length

0.53

0.84

0.66

0.07

Lower canine width/length

0.52

0.86

0.68

0.07

Upper central width

6.5

10

7.98

0.71

Upper central length

6.5

11.5

9.49

0.94

Upper lateral width

5

7.3

6.02

0.61

Upper lateral length

6.19

9.87

8.14

0.8

Upper canine width

5.78

8.05

7.14

0.58

Upper canine length

7

10.91

8.91

0.94

Lower central width

4

5.5

4.86

0.36

Lower central length

6

9.7

7.86

0.85

Lower lateral width

4

6.29

5.34

0.43

Lower lateral length

6.5

9.5

8.06

0.88

Lower canine width

5

7.5

6.18

0.6

Lower canine length

7

11.5

9.13

0.97

Male (N=58)

Minimum

Maximum

Mean

Standard Deviation

Upper central width/length

0.65

1.1

0.87

0.08

Upper lateral width/length

0.64

0.96

0.78

0.07

Upper canine width/length

0.6

0.95

0.8

0.08

Lower central width/length

0.5

0.84

0.64

0.07

Lower lateral width/length

0.51

0.85

0.67

0.08

Lower canine width/length

0.55

0.83

0.66

0.06

Upper central width

5

10.05

8.41

0.8

Upper central length

7

11.93

9.64

1.03

Upper lateral width

4

7.72

6.45

0.71

Upper lateral length

5

9.69

8.19

0.89

Upper canine width

6

9.5

7.5

0.72

Upper canine length

7.71

11.13

9.31

0.91

Lower central width

3

6.1

5.12

0.51

Lower central length

5.9

9.88

8.05

0.88

Lower lateral width

4

6.96

5.62

0.51

Lower lateral length

6

10.23

8.33

0.89

Lower canine width

5

7.88

6.58

0.55

Lower canine length

7.6

12.5

9.91

1.04
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The maxillary right canine has the maximum width of 8.05
mm and the average width of 7.14 mm, the maximum length
of 10.91 mm and the average length of 8.91 mm, the
maximum length/width ratio of 0.95 and the average length/
width ratio of 0.80. Mandibular left central incisor has the
maximum width of 5.50 mm and the average width of 4.86
mm, the maximum length of 9.70 mm and the average length
of 7.86 mm, the maximum length/width ratio of 0.83 and the
average length/width ratio of 0.62. Mandibular left canine has
the maximum width of 7.50 mm and the average width of 6.18
mm, the maximum length of 11.50 mm and the average length
of 9.13 mm, the maximum length/width ratio of 0.86 and the
average length/width ratio of 0.68.

In this study, the ratio of; sum of the widths of four
maxillary incisor teeth to the sum of the widths of four
mandibular incisor teeth was calculated 1.38 for males and
1.37 for females. The ratio of maxillary central incisor width
to mandibular central incisor width was calculated 1.64 for
males and 1.63 for females. These ratios are quite different
than ratios suggested by some researchers which are 5/4
(p<0.01) [5,30].
Table 2. Color distribution according to gender.
Gender

A Color (%)

B Color (%)

C Color (%)

Female

22 (52.38%)

9 (21.42%)

11 (26.20%)

Male

27 (46.5%)

11 (19%)

20 (34.5%)

Total

49 (49%)

20 (20%)

31 (31%)

Based on results from the color measurement made by
using Vita Classic Scale (Figure 5), 52.38% of female
students have A color, 21.42% have B color and 26.20% have
C color. 46.5% of male students have A color, 19% have B
color and 34.5% have C color. 49% of total population has A
color, 20% have B color and 31% have C color (Table 2).
Color A is the most observed color both in males and females
whereas Color B is the least observed one. While colors
observed in all participants regardless of gender, by using Vita
Classic Scale, are A2 (26%), A3 (13%), B2 (13%) and C2
(17%); colors D1, D2, D3, and D4 could not be observed.

Figure 3. Anterior teeth’s width/length ratio.

Figure 4. Anterior teeth's width and length measurements.

According to outcomes from the study (Figures 3 and 4),
for male attendants, maxillary right central incisor has the
maximum width of 10.05 mm and the average width of 8.41
mm, the maximum length of 11.93 mm and the average length
of 9.64 mm, the maximum length/width ratio of 1.10 and the
average length/width ratio of 0.87. The maxillary right canine
has the maximum width of 9.50 mm and the average width of
7.50 mm, the maximum length of 11.13 mm and the average
length of 9.31 mm, the maximum length/width ratio of 0.95
and the average length/width ratio of 0.80. Mandibular left
central incisor has the maximum width of 6.10 mm and the
average width of 5.12 mm, the maximum length of 9.88 mm
and the average length of 8.05 mm, the maximum length/
width ratio of 0.84 and the average length/width ratio of 0.64.
Mandibular left canine has the maximum width of 7.88 mm
and the average width of 6.58 mm, the maximum length of
12.50 mm and the average length of 9.91 mm, the maximum
length/width ratio of 0.83 and the average length/width ratio
of 0.66.

Figure 5. Female and male student’s color distribution.

According to normality test applied, there was not any
normal distribution of data recognized in male-female student
sub-groups.
When widths, lengths and width/length ratio of teeth of
males and females were compared, there was statistically
significant difference recognized between; width/length ratio
of maxillary lateral incisor, width of maxillary central incisor,
width of maxillary lateral incisor, width of maxillary canine,
length of maxillary canine, width of mandibular central
incisor, width of mandibular lateral incisor, width and length
of mandibular canine (p<0.05).
There was no statistically significant difference determined
in color distribution in terms of gender (p>0.05). When width,
length and width/length ratio of different colors were
compared, there was no statistically significant difference
examined (p>0.05).
4
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Discussion

males, the width and length of maxillary central, lateral, and
canine teeth are greater than those teeth of females.

In this study, it has been figured out that teeth color
distribution did not vary based on sex. Also, the size of
maxillary central incisor and maxillary canine teeth
differentiated according to sex. In addition, it has been
recognized that there was no correlation between teeth size
and color distribution. This entire hypothesis of the study has
been accepted.

Hasanreisoglu et al. [15] in their study conducted on 100
(50 females, 50 males) students at 22 years old in Turkish
people, have seen that in maxillary central incisors and
maxillary canines, males have statistically higher width and
length rates than female students. In both genders, maxillary
central teeth width was higher than lateral and canine teeth
and maxillary lateral teeth width and length were similar.

In Turkish society, there are several gene distributions
observed due to its location and historical background of the
country [14]. Therefore, different variations can be seen in
dental and facial measurements. Despite these variations,
knowledge about size and morphology of the anterior teeth
leads dentists in anterior teeth restorations [15].

In this study, the width of maxillary central incisors was
higher than the widths of the maxillary lateral incisor and
maxillary canine teeth but it wasn’t significant (p˃0.05).
Sah et al. [34] figured that the most stabilized reference for
maxillary anterior teeth was the width/length ratio; because
this ratio showed minimal variation in terms of teeth and sex
comparison. Ward et al. [35] expressed that the width/length
ratio of central incisor should be 78% in order to obtain dental
aesthetics.

The early studies about dimensions of maxillary anterior
teeth, which based on the anatomical crown length, were
performed on extracted teeth [6-9]. Factors such as age, sex
and race were not discussed in these studies. However, in
recent studies, which based on the clinical crown length,
intraoral or computer-assisted measurements were made
[5,9,10,12,14]. In our study, the clinical crown length was
calculated intraorally from apical to gingival zenith point [14].

Sah et al. [34] in their experiment on 147 (82 females, 65
males) students between the ages of 18 and 25 in the Chinese
society, measured the width/length ratio in maxillary central
incisors 85.15% in males and 86.14% in females; the width/
length ratio in maxillary lateral incisors 84.74% in males and
84.32% in females; the width/length ratio in maxillary canine
86.4% in males and 87.14% in females.

Magne et al. [31]. have measured the anatomical crown
length of maxillary teeth with and without abrasion in their
study, which was performed in Switzerland on 146 extracted
teeth. Excepting the abrasion, it has been observed that in
terms of the width of teeth is as central incisor tooth>canine
tooth>lateral incisor tooth. Measurement in terms of teeth
length is as non-abrasied central incisor>non-abrasied
canine>abrasied
central>abrasied
canine>non-abrasied
lateral>abrasied lateral.

Magne et al. [31] in their study on 146 extracted teeth in
Switzerland measured the anatomical crown lengths of
maxillary teeth with and without abrasion. They figured out
that the width/length ratio; abrasied central incisor
(87%)>abrasied canine (81%), abrasied lateral canine
(79%)>non-abrasied central incisor (78%)>and non-abrasied
canine=non-abrasied lateral incisor (73%).

Tsukiyama et al. [1] study was performed with 264
extracted teeth from 2 different ethnic groups. They figured
out that the maxillary anterior teeth width/length ratio of these
ethnic groups was statistically different than each other.
Moreover, they stated that the width of non-abrasied central
incisor teeth and the length of both abrasied lateral incisor and
canine teeth have been statistically different.

Sterrett et al. [9] in their work performed on 71 Caucasian
people figured that the width/length ratio of the central and
lateral incisors was similar in both sexes; however, they stated
that the width/length ratio of canine teeth was higher in
females than in males.
Hasanreisoglu et al. [15] in their work performed on 100
(50 females, 50 males) students at 22 years-old from Turkish
group, the ratio of maxillary central incisor width/length was
88.7% in male students and 91.2% in female students. The
maxillary lateral incisor width/length ratio was 82.1% for
male students and 83.4% for female students; the ratio of
maxillary canine width/length was 83.4% for male students
and 87.3% for female students.

Isa et al. [32] in their study on 60 individuals aged between
18 to 36 from Malaysian and Chinese people have measured
clinical crown lengths. They found that the average width of
maxillary right central incisor was 8.54 mm, the average
width of left central incisor was 8.56 mm; the average width
of maxillary right lateral incisor was 7.09 mm, the average
width left lateral incisor was 7.07 mm; the average width of
maxillary right canine was7.94 mm and the average width of
the left canine was 7.90 mm.

They explained that there was no statistically significant
difference observed based on sex in the width/length ratio of
the maxillary central and lateral incisors, however, there was a
statistically significant difference in terms of gender in the
width/length ratio of maxillary canine.

Condon et al. [33] have measured the height of the crown
by using the digital composing stick in their study with a total
of 109 individuals aged from 18 to 25 years in Ireland. They
discovered that in males, canine teeth were 0.8 mm longer and
0.6 mm wider than females and central and lateral incisors
were 0.5 mm wider in males. They could not find any
difference in the length/width ratio of right and left incisor
teeth.

In this study, it was measured that the width/length ratio of
the maxillary central incisor was 87.1% for male students and
84.2% for female students, the width/length ratio of the
maxillary lateral was 78.5% in male students, 73.9% in female
students, the width/length ratio of maxillary canine incisor
was 80.5% in male students, 80.4% in female students, the
width/length ratio of mandibular central incisor was 63.8% in

Sterrett et al. [9] in their work performed on 71 individuals
in Caucasian people; have come up with the result that in
5
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Conclusion

male students, 62% in female students, the width/length ratio
of mandibular lateral incisor was 67.5% for male students and
66.5% for female students, the width/length ratio of
mandibular canine was 66.3% for male students and 67.6%
for female students. In this study, there was a statistically
significant difference recorded between sexes in the width/
length ratio of the maxillary lateral incisor, but no statistically
significant difference recorded among genders in the width/
length ratio of other teeth.

According to the results obtained from the study:
1. There was no statistically significant difference recorded
in both genders while comparing the width, the length and the
width/length ratios of right and left teeth (p>0.05)
2. The value obtained from the ratio of the sum of the
widths of four maxillary incisors to the sum of the widths of
the four mandibular incisor teeth was 1.38 in males and 1.37
in females

Koca et al. [36] who studied on 98 Turkish individuals aged
between 18 and 40, investigated the dimensional ratios of
maxillary and mandibular anterior teeth irrespective of
genders. They calculated the ratio of the total widths of
maxillary four incisor teeth to the total widths of mandibular
four incisor teeth was 1.39. Also, they established that the
ratio of the width of maxillary central incisor to the width of
mandibular central incisor had an average value of 1.65.

3. The ratio of the width of maxillary central incisors to the
width of mandibular central incisors was in a value of 1.64 in
males and 1.63 in females
4. In male students, the width of maxillary central incisor,
the width of maxillary lateral incisor, the width and the length
of maxillary canine, the width of mandibular central incisor,
the width of mandibular lateral incisor and the width and
length of mandibular canine were higher than female students
and the difference between the dimensions was statistically
significant (p<0.05). In both genders, the width of maxillary
central incisors were larger than the width of maxillary lateral
incisors and maxillary canine teeth

However, in this study, the ratio of the sum of the widths of
four mandibular incisor teeth to the sum of the widths of four
maxillary incisor teeth was 1.38 in males and 1.37 in females.
The ratio of the width of the maxillary central tooth to the
width of mandibular central tooth was 1.64 in males and 1.63
in females.

5. While there was a statistically significant difference
(p<0.05) among genders in the ratio of the width/length of the
maxillary lateral incisor, there was no statistically significant
difference observed in the width/length ratio of other teeth
based on genders (p>0.05)

Despite the fact that values obtained in both studies were
close to each other, these values are still quite different from
the value of 5/4 which was desired by researchers [5,30].
In this study, teeth color which is a significant factor in
sustaining aesthetics in dental treatments has been
investigated. Ongul et al. [18] studied on maxillary central,
lateral and canine teeth of a total of 164 Turkish individuals
aged between 18-22. They expressed that the teeth colors,
determined by using Vita Classical color scale in all
individuals, were mostly B2, C2 and C3, and also in their
measurements, D1; D3; D4 and C4 colors were not detected.

6. There was no statistically significant difference
recognized in the distribution of colors in terms of genders
(p>0.05)
When the width, the length and the width/length ratios of
different colors were compared, the difference was not
recorded as statistically significant.

Eroglu et al. [29] concluded in their study, which conducted
on healthy and unrestored maxillary and mandibular central
incisors of 475 Turkish patients, that the highest percentage of
color code distributions were B2 (13.9), B3 (12.4), C3 (12.2),
A4 (10.5). The lowest percentage of color code distribution
were A3 (1.7), B3 (1.3), D3 (1.1), D4 (1.1) and D1 was not
observed at all.
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