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Reliability and Validity in Tooth Color Measurement of Spectrophotometer
and Intraoral Scanners : In-vivo Study
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Abstract

The aim of this study was to evaluate and compare reliability and validity of spectrophotometer and intraoral
scanners for human tooth color measurement. Subjects were right maxillary central incisors of 50 volunteers. The
tooth was cleaned by pumice, rinsed with water spray and distilled water and moist dried with gauze. Color measurement
was consecutively performed at cervical, middle and incisal areas by VITA Easyshade® V spectrophotometer, TRIOS
3shape intraoral scanner and CEREC Omnicam intraoral scanner. The color was recorded as VITA 3D-MASTER color

system. Data was analyzed using Randolph kappa for reliability and chi’s square for validity. The result shown that
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the reliability of VITA Easyshade® V spectrophotometer and TRIOS 3Shape intraoral scanner was in the good strength
of agreement (between 0.61-0.80) and CEREC Omnicam intraoral scanner was in the moderate strength (between
0.41-0.60). The validity of TRIOS 3Shape intraoral scanner was 28.2 % and of CEREC Omnicam intraoral scanner was
27.7 % when compared to VITA Easyshade® V spectrophotometer. There was no significantly different in validity
between CEREC Omnicam intraoral scanner and TRIOS 3Shape intraoral scanner (p = 0.210). It can be concluded that
the reliability of VITA Easyshade® V spectrophotometer and TRIOS 3 shape intraoral scanner was in the good range and

CEREC Omicam intracral scanner was in the moderate range. The validity of both intraoral scanners was not significantly

different but significant less than VITA Easyshade® V spectrophotometer.
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Figure 1 The areas of color measurement with spectrophotometer
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Figure 2 The areas of color measurement with intraoral scanners
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Table 1 Intra-rater agreement of spectrophotometer VITA Easyshade © V, TRIOS 3Shape intraoral scanner and CEREC Omnicam

intraoral scanner at cervical, middle and incisal areas

Position

Intra-rater agreement

Percent

overall agreement

Free-marginal Kappa Asymptotic 95%

confidence interval

VITA Easyshade® V Cervical (N=50) 78.67 % 0.78 [0.69,0.87]
Middle (N=50) 79 % 0.79 [0.70,0.88]

Incisal(N=50) 70.67 % 0.70 [0.60,0.79]

TRIOS 3shape Cervical (N=50) 78.67 % 0.78 [0.68,0.88]
Middle (N=50) 78 % 0.77 [0.68,0.87]

Incisal (N=50) 64 % 0.63 [0.52,0.72]

CEREC Omnicam Cervical (N=50) 60 % 0.59 [0.48,0.69]
Middle (N=50) 59.33 % 0.58 [0.47,0.69]

Incisal (N=50) 54.67 % 0.53 [0.43,0.63]
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Table 2 Validity of color measurement in percentage of TRIOS 3Shape intraoral scanner and CEREC Omnicam intraoral scanner at

cervical, middle and incisal areas

TRIOS 3shape

CEREC Omnicam

Cervical Middle Incisal Cervical Middle Incisal

(N=150) (N=150) (N=150) (N=150) (N=150) (N=150)
Correct 14 % (21) 34 % (51) 36.6 % (55) 37.3 % (56) 19.34 % (29) 26.6 % (40)
Incorrect 86 % (129) 66 % (99) 63.3 % (95) 62.6 % (94) 80.6 % (121) 73.3 % (110)
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Table 3 Validity of overall color measurement in percentage of
TRIOS 3Shape intraoral scanner and CEREC Omnicam

intraoral scanner

TRIOS 3shape CEREC Omnicam

(N=450) (N=450)
Correct 28.2 % (127) 27.7 % (125)
Incorrect 71.7 % (323) 72.2 % (325)
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