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EXAMINATION OF TOOTH SHADE
IN RELATION TO AGE AND GENDER
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Summary. Physiological aging process leads to changes in all tissues and organs of the human
organism. Changes of the tooth color with age occur as a result of the pulp chamber
reduction and deposition of secondary dentine, when dentine become thicker and less
transparent. The aim of this study was to determine degree of the tooth color change in
relation to the age of patients and the gender. The study included 166 patients, aged from 18
to 77 years. All patients were divided into four age groups. Determination of the tooth color
was performed by visual method using the Philips zoom shade guide chart in the middle third
of the healthy upper central incisors. The results showed that 21,7% of the patients between
18-30 years had dominant light tooth color, 12.9% of the patients from 31-45 years had the
medium color, and patients from 46-60 and older than 61 years in most cases had dark color
of the teeth (9.1% and 21% respectively). The dominant light tooth color was A2, medium
color A3, while the most common dark color was A3.5. Women had significantly lighter teeth
compared to men. The study showed that younger patients had lighter teeth and that the
color of teeth become darker with age.
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Introduction

During the process of physiological aging, all tissues and organs of the human organism
subject to change, as well as color of the teeth. From the aspect of forensic medicine, the
color of teeth, as one of the morphological characteristics, can be of great importance in
estimating the age of individuals (Aggarwal et al. 2008).

The color of the teeth depends on the thickness of the enamel, the dentine and the
volume of the pulp chamber (Vivek et al. 2010). Each tooth shows the transition of
different shades of colors from the incisal to the gingival third. Due to the close contact of
the dentin with the enamel and its reduced thickness, the gingival third of the tooth is darker
than the incisal. These color differences are related to the thickness and transparency of the
enamel and dentine. In most cases, the caninus are darker than the central and lateral
incisors (Hamed, 2014). The natural tooth color significantly changes with age. Young
people have lighter teeth, especially in primary dentition. The color of the tooth becomes
darker with age as a result of the formation of secondary dentin and the reduction of the
pulp chamber (Morley, 1997). The change in color of the dentin, which thickness increases
with age, is perceived through a thin layer of translucent enamel (Goodkind et al. 1987).
The surface of the enamel during aging changes due to the exchange of ions in the oral
environment (Goodkind et al. 1987). The studies have shown that there is a decrease in
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thickness of the enamel in the area of the cementoenamel junction with age, which is
another factor contributing to tooth color change (Nanci, 2003).

The high aesthetic demands of patients have led to the development of different
methods for determining the color of teeth. While the application of objective methods
requires special conditions and apparatus, visual method is performed by comparing the
tooth shade guide containing different nuances with the color of the teeth in the same
environment under the same light (Gomez-Polo et al. 2015). Although the effectiveness of
the visual method can be influenced by various factors that compromise results in color
selection, (Ragain et al. 2000; Dozi¢ et al. 2007), this method is the most common method
for determining the color of teeth in everyday dental practice.

The aim of this study was to determine degree of the tooth color change in relation to
the age of patients and the gender.

Material and Method

The research was conducted at the Department of Restorative Dentistry and Endodontic,
Clinic of Dentistry, Medical Faculty, University of Nis, in period from February to May 2018.

One hundred and sixty-six patients (83 men and 83 women) aged from 18 to 77 years
were included in this study. All patients were divided into four age groups:

| group: 18-30;

Il group: 31-45;

111 group: 46-60;

IV group: patients older than 61 years.

Table 1. Representation of patients by gender and age
Tabela 1. Zastupljenost pacijenta prema polu i starosti

N (%) 18-30 31-45 46-60 61- >
M 32 (19.3%) 17 (10.25%) 14 (85%) 20 (12%) 83 (50%)
F 34 (205%) 17 (10.25%)  12(7.2%) 20 (12%) 83 (50%)
Y 66 34 26 40 166

The research was performed on the healthy upper central incisors. Only natural,
unrestored teeth, with no pathological discolorations, were included in this study. Teeth with
white spots in the middle third of the labial surface, or with bleaching treatments in their
history were excluded from the study. Before measurements, the labial surface of each tooth
was cleaned using polishing brush and paste. Afterwards, every participant thoroughly rinsed
with water.

Each tooth was observed for 4-5 seconds. All the observations were made in natural
light using a Philips zoom shade guide in the middle third of the labial surface of the teeth
(Figure 1). In order to avoid general variables such as external light conditions, experience,
age and fatigue of the human eye which can lead to inconsistencies and bias, all of the
measurements were performed by one researcher. In order to obtain clearer results, the
shades on the guide were divided into three groups: light, medium colors and dark.
Statistical analysis was used to find correlations between age and enamel color.



Examination of tooth shade in relation to age and gender 43

Statistical analysis was performed using ° test. A p value less than 0.05 was considered
as statistically significant.
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Figure 1. Tooth shade guide used in the study
Slika 1. Klju¢ boja koris¢en u studiji

Results

The results showed that 21.7% of the patients from the I group, had a light tooth color
(the most common was A2), 14.4% of the patients from the same age group had a medium
color (the most common was A3) while only 3.6% had dark tooth color (the most common
was B4). In the Il group, 12.9% of the patients had a medium tooth color, among which the
A3 dominates. The light tooth color was represented at 6.6% patients (the most common
were A2 and C1) while dark color was noticed in only 2.4% of patients (the most common
was A3.5). The dark color of the teeth was observed in 9.6% of patients from the 11l group
(the most frequent was A3.5), the medium tooth color such as A3 was present in 6.6%. In
IV group of patients, a significantly higher presence of dark tooth color was found in 21%
(the most frequent was A3.5). The medium tooth color was present in 3% of patients (the
most common was B3). By examining the representation of tooth color by gender, A2 was
the most common light tooth color in both gender with 16.6% (7.6% in males and 9% in
females). The most common medium tooth color was A3 (11.4% in males and 12% in
females). The most commonly observed dark tooth color was A3.5 (11.5% in males and 9%
in females) (Table 2).

Table 3 shows the distribution of tooth color by age between male and female. By
comparison of the tooth color in each category, there was no statistically significant
difference in relation to the gender and age group: light tooth color category (x°=0.062;
p=0.802), medium tooth color category (3°=3.542; p=0.3015) and dark tooth color category
(x*=1.868; p=0.600).
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Table 2. Distribution of the tooth color in male and female
Tabela 2. Zastupljenost boje zuba kod muSkaraca i Zena
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Table 3. Distribution of the color in the category of tooth color by gender and age group
Tabela 3. Distribucija boje u okviru kategorije boje zuba prema polu i starosnoj grupi

Age group Lighter Medium Dark
M 16 12 4

18-30 F 20 12 2
34-45 M . e :
N 2 :
M 0 0 20

260 F 0 5 16

Y 0.062 3.542 1.868

P 0.802 0.315 0.600

Table 4. Distribution of tooth color in the age group by gender
Tabela 4. Distribucija boje zuba u okviru starosne grupe prema polu

Age group Lighter Medium Dark Y p
m 16 12 4
18-30 J " - ; 0624 0732
34-45 i g' 1; é 2.2 0.332
46-60 m 8 g g 0047 0827
m 0 0 20
>60 J X : - 3111 0778
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Table 4 shows a comparison between the tooth colors among each age category. No
statistically significant difference was found in color distribution in any age category: a
category of 18-30 years (x?=0.624; p=0.732); a category of 34-45 years (x*=2.2; p=0.332);
46-60 years (x*=0.047; p=0.827), category of >60 years (x°=3.111; p=0.778).

Table 5. Distribution of tooth color by age group
Tabela 5. Distribucija boje zuba prema starosnim grupama

Age group Lighter Medium Dark X p
18-30 36 24 6
34-45 10 20 4
46-60 0 11 15 94.316 <0.001
>60 0 5 36

A statistically significant difference was observed in the distribution of tooth color in
relation to age groups (x°=94.316; p<0.001). The light tooth color, as well as the medium
tooth color, were more common determined in young people, while the dark tooth color
was significantly more present among the elderly (Table 5).

Discussion

Although there are many different methods that are currently used to assess tooth color,
the visual method represents the most frequent method for tooth color assesment in
everyday dental practice (Regain et al. 2000; Dozi¢ et al. 2007, Hugo et al. 2005). It is used
for determination of the tooth color for conservative aesthetic restorations as well as to
adjust the color of the teeth during prosthetic treatment. Dental shade guides contain a
limited selection of compared colors. This method varies, depending on the clinician’s
percepcion, experiences, ambient light condition and from shade guide used (Dozi¢ et al.
2007; Hammad, 2003; Okubo et al. 1998). The use of visual method is a quick and cost-
effective method for measuring tooth color. In the present study tooth color changes were
assessed using a dental shade guide. During the implementation of this method, the tooth
color is determine by comparing the shade guide, which contains different colors, with the
color of the teeth in the same environment under the same light (Gémez-Polo et al. 2015).

The color of the teeth is determined by a combination of intrinsic and extrinsic factors
(Watts etal. 2001). Intrinsic factors default the light absorption and scattering properties of
the enamel and dentine (van der Burgt et al. 1990). Extrinsic factors are connected with
absorption of different matters (e.g. tea, red wine, chlorhexidine, iron salts) on the surface
of enamel (Joiner, 2004). Since the teeth do not have a uniform color along their entire
surface, the tooth colour in the present study was determined in the middle third of the
labial side. The middle third of the teeth is generally described as the place that has the best
representation of the tooth color, because the color range is changed from the incisal to the
gingival area (Goodkind et al. 1987; Mayekar, 2001; Okubo et al. 1998). This is because
the incisal third of the tooth is often translucent and the gingival third is modified by the
surrounding tissue of the gingiva (O’Brien et al. 1997; Schwabacher et al. 1994; Hasegawa
et al. 2000). The representation of different nuances of colors in different areas of the tooth
is described by many authors (Rosenstiel et al. 2006; Winkler et al. 2006). The color of the
tooth also depends on the thickness of the enamel and dentine, and the volume of the pulp
chamber (Vivek et al. 2010). Because of that, in most of cases, canines are darker than
central and lateral incisors (Hamed, 2014).
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The results of this study showed that there were no statistically significant differences in
the color of the teeth between men and women in any of the age groups. These results are in
accordance with the results of the same type of teeth obtained in various studies (Al-Saleh
et al. 2007; Jahangiri et al. 2002; Hasegawa et al. 2000). However, in the study of Gozalo-
Diaz et al. (2008) tooth shade guide has been used for color matching and they showed that
there was a significant difference between the gender and the tooth color. Odioso et al.
(1999) performed a study on the population of 180 people from the United States and showed
that women had a statistically significant lighter tooth color of the upper central incisors
compared to men. The reason for the variation in the study results could be due to the
different shade matching system used (Gozalo-Diaz et al. 2008; Odioso et al. 1999). In the
study of Karaman et al. (2017) conducted on 202 patients, categorized in four age groups, was
found that A2 is the most common light tooth color in both gender (23.6% in males and
34.5% in females). The results of this research completely support these statements.

Color is one of the most important determinants of dental esthetics which can be of great
significance in estimating age of an individual. Many studies have shown that young people
have lighter teeth (Juszczyk et al. 2009; Odioso et al. 2009; Jahangiri et al. 2002; Goodkind et
al. 1987; Zhao et al. 1998). The natural tooth color has a tendency to change with the age
which is the result of a large number of factors (Goodkind et al. 1987; Mayekar, 2001). The
color of the tooth becomes darker and more yellow with age because of the fact that dental
pulp shrinks and the dentin layer becomes thick due to deposition of secondary dentine. The
surrounding dentine becomes harder and less permeable (Morley, 1997).

The results of this study also showed that the most common light tooth color was A2,
A3 was dominant in the group of the middle nuances, while the most common dark color of
the tooth was A3.5. These results correlate with the representation of teeth colors according
to age groups observed in the study Karaman et al. (2017).

Subjective choice of natural tooth color may be made more systematic and ordered by
performing a visual comparison with the most frequent shade guide according to age and
gender group. It would be advisable to carry out longitudinal studies and spectral
measurements on representative samples at different moments, with different ethnic
categories and similar age groups. Knowledge of the distribution of natural tooth shades
according to age group and gender may be a useful in shade selection, particularly for
inexperienced operators.

Conclusion

During examination the overall distribution of tooth color in relation to the gender and
age of patients, it was found that A2 was the most common light tooth color, the most
common medium nuance was A3, while the most common dark color was A3.5. The study
showed that women had lighter tooth color compared to men, that younger patients had a
lighter teeth, and that the color of teeth become darker with age.
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ISPITIVANJE RAZLIKA U BOJI ZUBA
U ODNOSU NA STAROST | POL

Nenad Stosi¢, Jelena Popovié¢, Jovanka Gasi¢, Aleksandar Mitic,
Marija Nikoli¢, Radomir Barac, Stefan Daci¢

U toku fizioloSkog procesa starenja dolazi do promena na svim tkivima i organima ljudskog
organizma. Promena boje zuba sa staroS¢u nastaje kao posledica redukcije pulpne
komore i stvaranja sekudarnog dentina koji postaje deblji i manje transparentan. Cilj
istrazivanja je bio da se utvrdi stepen promene boje zuba sa staro$¢u pacijenata i u
odnosu na pol. Istrazivanjem je obuhvacéeno 166 pacijenata (83 muskaraca i 83 Zene)
starosti od 18 do 77 godina. Svi pacijenti bili su podeljeni u Cetiri starosne grupe. Studija je
sprovedena na zdravim gornjim centalnim sekuti¢ima. Odredivanje boje zuba izvrSeno je
vizuelnom metodom kori§¢enjem klju¢a za boju Philips zoom shade guide u srednjoj
trecini krunice zuba. Rezultati su pokazali da je u starosnoj grupi od 18-30 godina
dominirala svetla boja zuba sa 21,7%, u grupi od 31-45 godina srednja nijansa sa 12,9% i
u starosnim grupama od 46-60 i starijih od 61 godine ustanovljena je tamna boja zuba sa
9,1% odnosno 21%. NajceSéa svetla boja zuba bila je A2, najzastuplienija medu srednjim
nijansama je bila A3, dok je najée$¢a tamna boja zuba bila A3,5. Zene su imale znatno
svetliju boju zuba u poredenju sa muskarcima. Istrazivanje je pokazalo da su pacijenti
mladeg uzrasta imali svetlije zube i da boja zuba sa godinama starosti postaje tamnija.

boja zuba, starenje, pol, gornji centralni sekutic.



