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Introduction

In recent years, the demand for esthetic dentistry 
has been increasing, including among the elderly1, 2）. In 
esthetic dentistry, it is essential to select tooth shades 
that suit the individual3）. Shade selection for artifi cial 
teeth and crown restorations is generally performed 
using commercially available shade guides4）. However, 
shade determination can be more diffi  cult with older 
people as tooth color changes occur more frequently 
than in younger people5）. Accordingly, a shade standard 
suitable for the elderly is needed to facilitate better 
shade selection. Previous reports examining anterior 
tooth color in the elderly have revealed that the central 
incisors become darker, yellower, and more reddish 
with age6, 7）; the incisor-canine color diff erence （ΔE; ） 
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signifi cantly decreases8）; and that teeth overall become 
a darker yellow and more reddish. Signifi cantly, it was 
concluded that the CIE L*a*b* system is most strongly 
related to tooth color in aging9）.

In the studies described above5-9）, tooth color in 
the elderly was examined using CIE L*a*b* values. 
However, few studies have investigated tooth shades 
in the elderly according to the shade guides generally 
used for shade determination in the clinical setting. In 
particular, only Rodrigues et al.10） have reported shade 
determination of the maxillary anterior teeth using the 
Vita Lumin shade guide, fi nding that both A1 and A2 
were most frequently selected among young people, 
whereas A2 was most frequently selected for middle-
aged and older adults.

Furthermore, shade determination using a shade 
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Fig. 1  Colorimeter used in this study （ShadeEye NCC, 
Shofu, Japan）

Fig. 2  Shade of upper canines selected in young and 
elderly

  Open circle represent young and closed circle 
represent elderly respectively. 

 Abbreviations in the following fi gures are the same.

guide may not always be accurate4）. In recent years, 
small, lightweight colorimeters have become available 
for determining tooth color with relative ease11, 12）. As 
shade determination has been reported to be more 
accurate when using a colorimeter than when using a 
shade guide12）, we anticipated that a colorimeter would 
be useful for achieving better shade determination of 
teeth with complicated color tones in elderly people.

In this study, we investigated the use of a colorimeter 
for tooth shade determination in elderly Japanese, and 
examined whether the measurement results could 
be used as a viable criteria for shade selection in this 
population.

Materials and methods

The participants were comprised of 23 dentulous 
elderly Japanese aged 60 years or older （14 men and 
9 women, mean age 68.4 ± 4.2 years） and 13 young 
Japanese adults （2 men and 11 women, mean age 
21.6 ± 2.3 years） whose tooth color was considered 
clinically normal. The number of measurements 
for each type of tooth was not constant because 
almost none of the elderly participants had complete 
dentition. ShadeEye-NCC （Shofu, Kyoto, Japan） （Fig. 
1） was used for colorimetry and the upper and lower 
anterior teeth of all participants were measured.

Shade determination was performed in a clinical 
setting. Prior to shade determination, the extraneous 
coloring of the teeth was removed as much as 
possible. In accordance with the colorimeter manual, 
a colorimetric chip was placed close to the cervical 

margin of the tooth to determine color shade. This 
study was approved by the Asahi University Ethics 
Committee （No. 31035）. All participants provided 
written informed consent before participating in this 
study.

Results

Upper canines
In the young participants, the A, C, and D shades 

were almost uniformly distributed; A3.5, C3, and D3 
were the most frequently selected. In the elderly 
participants, C shades were most frequently selected, 
especially C4 （Fig. 2）.

Upper lateral incisors
In the young participants, C and D shades were 

frequently selected, with C1 and D2 being the most 
frequent. In the elderly participants, C shades were 
frequently selected, especially C2 and C3 （Fig. 3）.

Upper central incisors
In the young participants, A and D shades were 

selected most frequently particularly A1 and D2. In 
elderly subjects, A and C shades were most frequently 
selected, especially C3 （Fig. 4）.

Lower canines
In the young participants, A shades were most 

frequently selected, particularly A3 and A3.5. In 
elderly participants, A and C shades were most 
frequently selected, especially C4 （Fig. 5）.
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Lower lateral incisors
In the young participants, A shades were most 

prevalent, but no particular shade was more dominant. 
In the elderly participants, C shades were frequently 
selected, especially C2 and C3 （Fig. 6）.

Lower central incisors
In the young participants, the distributions of the 

A, C, and D shades were prominent, with A1 and D2 
frequently selected. In the elderly participants, A and 
C shades were frequently selected, especially C3 （Fig. 
7）.

Discussion

In this study, most of the young participants were 
women, whereas most of the elderly participants 
were men. Gender diff erences in tooth color have been 
reported5-7, 9, 10） but men and women were grouped 
together in this study to consider tooth shades in the 
elderly as a whole, without diff erentiating according 
to sex. Although ambient light can aff ect tooth color 
measurements using a colorimeter14）, it was not 
considered a particularly limiting factor in the present 
study because shade determination in the clinical 
setting was assumed.

The results clearly demonstrated differences 
in shade selection between the young adult and 
elderly participants, with specifi c shades frequently 
selected in both groups depending on tooth type. 

Fig. 3  Shade of upper lateral incisors selected in young 
and elderly
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Fig. 6  Shade of lower lateral incisors selected in young 
and elderly
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Fig. 4  Shade of upper central incisors selected in young 
and elderly
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Fig. 7  Shade of lower central incisors selected in young 
and elderly 
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Fig. 5  Shade of lower canines selected in young and elderly

1

2

3

4

A B C D



12

Due to the fact that one study has reported no 
diff erence between models in tooth color determination 
using a colorimeter13） but other studies have reported 
differences17, 18）, it is necessary for differences in 
shade determination to be investigated using other 
colorimeters. Nevertheless, the colorimetric results 
diff ered reliably between the young and elderly, and 
it is reasonable to assume that the diff erence in shade 
due to choice of colorimeter would not be unique to 
the elderly. Therefore, a reference shade based on the 
results （Table 1） is a suitable starting point for shade 
selection.

Conclusion

Tooth color in the young and elderly was determined 
using a colorimeter and a clear diff erence was noted 
in the shades selected between the two age groups. 
In addition, specifi c shades were selected according 
to tooth type. These results are thought to hold 
implications for shade selection according to tooth 
type in elderly Japanese.

There are no confl icts of interest to disclose in this 
study.
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