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Abstract

The aim of this study was to compare reliability and validity in color measurement of spectrophotometer
and intraoral scanners. Three sets of brand-new VITA classical and VITA 3D master shade guides were cleaned with
ultrasonic cleaner and three similar color of each shade guide were put in gum shade guide. The color of middle
shade guide was measured at middle third area in the black box for simulating intraoral environment. Experimental
groups were divided to 3 groups of color measurement devices which were VITA Easyshade® V spectrophotometer,
TRIOS 3shape intraoral scanner and CEREC Omnicam intraoral scanner. Color calibration of each device was done every
nine times of measurement and the data was recorded. Data were analyzed using Randolph kappa for reliability and
chi’s square for validity. The reliability of VITA Easyshade® V spectrophotometer and CEREC Omnicam intraoral scanner
were in the very good strength of agreement (between 0.8-1) and of TRIOS 3Shape intraoral scanner was in the
good strength of agreement (between 0.61-0.8). The validity of VITA Easyshade® V spectrophotometer was 85.4 %
when measured VITA Classical shade guides and 82.8 % when measured VITA 3D Master, TRIOS 3Shape intraoral
scanner was 37.5 % when measured VITA Classical and 44.8 % when measured VITA 3D Master and CEREC Omnicam
intraoral scanner was 62.5 % when measured VITA Classical and 48.4 % when measured VITA 3D Master. Chi’s square
(McNemar correlation) test showed significantly difference of validity between VITA Easyshade® V spectrophotometer
and TRIOS 3Shape intraoral scanner (P value=0.001) and CEREC Omnicam intraoral (P value=0.036). It can be concluded
that reliability in color measurement of VITA Easyshade® V spectrophotometer and CEREC Omnicam intraoral scanner
was very good while TRIOS 3Shape intraoral scanner was good. Validity of both of intraoral scanners was significantly
lower and different from spectrophotometer whereas validity of CEREC Omnicam intracral scanner and TRIOS 3shape

intraoral scanner was no significantly different.
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Table 1 sample group, number of shade guides and number of color from each shade guide measurement

Reliability test

Validity test

Number of shade

guides

Number of color
from each shade

guide measurement

Number of shade

guides

Group Color measurement
method Number of color
from each shade
guide measurement
1 Spectrophotometer 3
VITA Easyshade® V
2 Intraoral scanner 3
TRIOS 3shape
3 Intraoral scanner 3

CEREC Omnicam

1. 29 shade guides
of Vita Toothguide
3D-MASTER

2. 16 shade guides

of Vita classical

3

1. 29 shade guides
of Vita Toothguide
3D-MASTER

2. 16 shade guides

of Vita classical
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Table 2 Percent overall agreement, Free-marginal Kappa and Asymptotic 95% confidence interval of spectrophotometer VITA

Easyshade ® V, TRIOS 3Shape intraoral scanner and CEREC Omnicam intraoral scanner

Intra-rater agreement

Percent overall agreement

Free-marginal Kappa

Asymptotic 95% confidence interval

Classical 3D-MASTER classical 3D-MASTER classical 3D-MASTER
VITA Easyshade® V 91.67 93.10 0.91 0.93 [0.79, 1.00] [0.85, 1.00]
TRIOS 3shape 77.08 64.37 0.76 0.63 [0.57, 0.94] [0.50, 0.76]
CEREC Omnicam 81.25 81.61 0.80 0.81 [0.62, 0.98] [0.68, 0.94]
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Table 3 Validity in percentage of spectrophotometer VITA Easyshade ® V, TRIOS 3Shape intraoral scanner and CEREC Omnicam

intraoral scanner divide into 2 groups from type of shade guide

VITA Easyshade® V TRIOS 3shape CEREC Omnicam
Classical 3D-Master classical 3D-Master Classical 3D-Master
All correct 12 (75%) 22 (75.9%) 5 (31.3%) 10 (34.5%) 8 (50%) 12 (41.4%)
1 mistake 2 (12.5%) 2 (6.9%) 0 (0%) 3 (10.3%) 3 (18.8%) 2 (6.9%)
2 mistakes 1(6.3%) 2 (6.9%) 3 (18.8%) 3 (10.3%) 0 (0%) 2 (6.9%)
All fault 1(6.3%) 3 (10.3%) 8 (50%) 13 (44.8%) 5 (31.3%) 13 (44.8%)
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Table 4 Validity in percentage of spectrophotometer VITA Easyshade ®V, TRIOS 3Shape intraoral scanner and CEREC Omnicam

intraoral scanner divide into 2 groups from type of shade guide

VITA Easyshade® V TRIOS 3shape CEREC Omnicam

Classical 3D-Master classical 3D-Master Classical 3D-Master

Correct 41 (85.4%) 72 (82.8%) 18 (37.5%) 39 (44.8%) 30 (62.5%) 42 (48.3%)

Incorrect 7 (14.6%) 15 (17.2%) 30 (62.5%) 48 (55.2%) 18 (37.5%) 45 (51.7%)
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Table 5 p value from Chi-square (McNemar correlation) when comparison between spectrophotometer VITA Easyshade © V, TRIOS

3Shape intraoral scanner and CEREC Omnicam intraoral scanner * shows significance difference

McNemar P value

VITA Easyshade® V / TRIOS 3shape 0.001%
VITA Easyshade® V / CEREC Omnicam 0.036*
TRIOS 3shape / CEREC Omnicam 0.296
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