
Methods and Materials 

Conclusions / Summary 

Introduction 

• All shades were converted to the CIE L* a* b* system. 

• Differences in L* a* b* between the crowns and the selected shade tab 

were calculated and used in analysis. 

• Repeated measures ANOVA were then used to test whether the mean 

values of L*, a* and b*, evaluated in 3 parallel analyses, remain constant 

under control, blue and gray priming conditions. 

• Given a significant (p< .05) omnibus test indicating differences between 

conditions, post-hoc Tukey tests were then used to compare all means 

pair-wise. 

• The sample was not large enough to detect a 1.7 SD difference between 

means needed for type 1 and 2 error rates of 5 and 20%, respectively, in 

those post-hoc t-tests. 

• Each evaluators’ selections were compared to the actual values of the 

crowns using the L*a*b* system. ANOVA showed statistically similar mean 

differences in ΔL, Δa, Δb, and ΔE between groups. 

The purpose of this study was to determine whether a “priming technique” 

improved accuracy of shade selection using the VITA 3D Master shade guide on a 

black background. Priming involves focusing the eyes on a field of color before 

selecting a shade. 

The use of a priming technique before shade selection did not have a 

statistically significant effect on shade matching accuracy. Therefore, within 

the limitations of this study, the authors cannot favor either method. 
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Figure 2. The Rite*lite 2 shade matching light used at the recommended 

5500K setting. 

• Six faculty members from the Department of Prosthodontics at the New York 

University College of Dentistry 

• Evaluators participated in a calibration process (Ishihara Color Plates 24 Plate 

Edition, ISO/TR 28642:2016), and were instructed on how to use the VITA 3D 

Master shade guide. 

• The maxillary right central incisor on an Acadental typodont (ModuPro-KS, USA) 

was prepared for an all ceramic crown. An impression was made with medium 

and heavy-body Vinyl Polysiloxane impression material (Reprosil, Dentsply-PA, 

USA). The impression was casted with type V dental gypsum (Die-Keen-Hanau, 

Germany). The cast was pindexed and then 10 all ceramic E.max-press (Ivoclar 

Vivadent-Liechtenstein) crowns were fabricated on the prepared tooth with ten 

different shades from VITA 3D Master shade guide. (Figure 1) 

• Shades were selected from Vitapan 3D-Master shade guide (Vita Zahnfabrik, Bad 

Sackingen, Germany) so that hue, value, and chroma were distributed equally. 

• Each evaluator was requested to select the shade using the VITA 3D Master 

shade guide utilizing the corrected shade light: Rite lite 2 (Addent, Connecticut). 

(Figure 2) The evaluators only used the recommended 5500K temperature. 

•  A large light box device enabled uniform background color and lighting conditions. 

The background color was black.  

• Priming cards were prepared to be 8.5” x 11” in size using Savage Widetone 

Seamless Background Paper #30, Gulf Blue [(CMYK) 73-42-15-1 and (RGB) 78-

129-173], and Savage Widetone Seamless Background Paper #70, Storm Gray 

[(CMYK) 43-39-42-3 and (RGB) 156-148-142]. 

 

Figure 1. The 10 IPS E.max-Press crowns used in the study.  

IRB# (RB-FY2018-1798) 

• Evaluators performed shade matching using three methods; one method at a 

time. 

1. In the standard method, evaluators selected the shade of ten randomly 

placed, unmarked crowns to tabs from the VITA 3D Master without using the 

priming technique on the black background. They were provided thirty 

seconds to match each shade, however they were requested to match each 

shade within five to seven seconds to avoid eye fatigue. 

2. Evaluators matched shades using the priming technique with a US letter - 

sized blue card (Method 2). The technique involved glancing at the card for 

five seconds before matching shades in the light box. 

3. The third method was identical to the second method, except this time the 

gray card was used. 

• After ten matches, participants were given a 10-minute break to prevent eye 

fatigue. Every evaluator matched each shade using each method. Evaluators 

matched a total of 30 tabs.  

 

Tables 1 - 4: The statistical results for ΔL, Δa, Δb, and ΔE.   

Objective 

Shade selection has become an important and challenging procedure with 

increasing esthetic demands in modern-day dentistry. Samorodnitzky-Naveh et al. 

describe tooth color as being a “major factor with regard to dental esthetics”. 

Spending significant amounts of time looking at teeth during the shade selection 

process causes eye fatigue, and can provoke an inaccurate result. 

The VITA shade guide user manual recommends that an operator decide on a 

shade in 5-7 seconds. This is confirmed by Sorensen, who recommends a 

decision be made in 5 seconds. The author also suggests that fatigue can be 

reduced by glancing at a blue surface before matching shades. This contradicts 

other studies, which state that looking at a blue card will only reduce sensitivity to 

blue receptors, while not increasing yellow and red receptor sensitivity - creating 

an orange after image. Nevertheless, no study has tested the effects of “priming”, 

defined as focusing the eyes on a field of color before selecting a shade. 

Δ L 95% CI for Mean 

Minimum Maximum  (Lower) (Upper) 

Blue -7.3 6.9 -1.035 0.455 

Classic -8.1 5.3 -1.084 0.418 

Gray -8.5 6.9 -0.948 0.604 

Δ a 95% CI for Mean 

Minimum Maximum  (Lower) (Upper) 

Blue -1.6 1.4 -0.013 0.283 

Classic -1.2 2.1 0.042 0.371 

Gray -1.6 1.8 -0.039 0.342 

Δ b 95% CI for Mean 

Minimum Maximum  (Lower) (Upper) 

Blue -3.7 5.8 -0.554 0.417 

Classic -4.2 9.6 -0.263 0.856 

Gray -5.7 6.0 -0.114 0.950 

Δ E 95% CI for Mean 

Minimum Maximum  (Lower) (Upper) 

Blue 0.00 8.33 2.0086 3.2065 

Classic 0.00 10.47 2.3128 3.4933 

Gray 0.00 8.69 2.2945 3.5052 

Results 
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