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ABSTRACT:- Tooth colour could give different appearance on observation under different light sources and 

when viewed at different angulations. Awareness of the possible variations in shade selection, resulting from 

these two factors is paramount. To evaluate the difference in tooth colour under different light sources and due 

to difference in viewing angulation.10 patients selected on the basis of predetermined criteria were evaluated for 

tooth colour by 4 different observers under different light sources- Tubelight, Halogen bulb, Dental Chair Light 

and Midday Sunlight. Tooth colour of the facial surface of the right maxillary central incisor at different 

angulations i.e. 30°,90°and 120° horizontal were evaluated. The colour of the evaluated teeth was confirmed 

with the help of Spectrophotometer.  light source provided most appropriate shade selection followed by midday 

sunlight, dental chair light and tube-light, respectively and the difference were statistically significant. A 

viewing angle of 120
o
 provided most appropriate shade selection followed by 90

o 
and 30

o 
which were 

statistically significant.  Use of halogen light source, with a viewing angle of 120
o
, provides the most 

appropriate shade selection. 
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I.  INTRODUCTION 

 Of late, esthetic component has predominated the elective restorative dentistry. In esthetic dentistry, 

other than proper shape and contour of restored teeth, appropriate shade matching is of prime importance.  

 This step is often not accorded adequate importance by the general dentist. This could be due to 

ignorance or neglect. 

 While selecting the shade, apart from the other factors, two factors which are generally not 

appropriated due importance are the light source, under which shade selection is made
1
 and the viewing 

angulation
2
. 

 All the restorative materials used in restorative dentistry, possess the property of metamerism, which is 

appearance of different shade under different light sources
3
. Selecting the most appropriate light source for 

proper shade selection is one of the factors, which is way down on the list of importance accorded by the general 

practitioner. The second factor, which is accorded minimal or no importance, is the viewing angulation. It has 

been established in numerous studies that the viewing angulation tends to produced alteration of perceived 

shade, known as goniochromism
4
. 

This study was conceived and carried out so as to evaluate the effect of these two factors on shade selection. 

 

II.  MATERIAL & METHODS 
 For this clinical study, prior approval was taken from the RKDF Institutional ethical committee. In this 

study, 10 volunteers were selected on the basis of following inclusion and exclusion criteria. 

 

1.1 Inclusion Criteria:- 

 Young adults, in the age group of 21 to 25 years with healthy and free of defect maxillary central 

incisor were selected. The subjects belonged to either gender and did not have a history of trauma or any pain or 

discomfort in any of maxillary central incisor. 
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1.2 Exclusion Criteria-  

Maxillary central incisors with any of the following were excluded:- 

 Discoloration  

 Caries or restoration 

 High Plaque and periodontal index  

 Crazing or fracture 

 Patient on medication  

 Malformed or malalignment 

 Endodontic treatment. 

 
1.3 Selection of observers:- 

                      Four observers, irrespective of the gender were selected, belonging to the age group of 25 to 30 

years. They were examined for colour blindness and visual acuity. Those with normal 6/6 vision, free of any 

ocular disease or defect and with proper colour vision were selected. 

                     In the 10 subjects, who were selected, right maxillary Central Incisor were examined clinically, 

tested for pulp sensibility and examined  radiographically for ruling out any pulpal or periodontal disease. They 

were explained in detail about the study and were asked to sign informed concerned form. Oral prophylaxis 

followed by polishing of teeth, was carried out.  

                      All the 10 subjects, were evaluated for shade of their right central incisor separately, by the four 

selected observers. For shade selection each subject was seated on the dental chair and the shade of the 

maxillary right central incisor was evaluated with the help of a classic VITA shade guide at 3 different 

horizontal angulation - 30
o
, 90

o
 and 120

o
. Shade selection was made under four different lightning condition Viz 

- Tube-light, Halogen bulb, Dental chair light and mid day light.  

                    Shade selection was made by keeping the most appropriate tab adjacent to the right central incisor, 

partially covered by the upper lip. The shade selected at different angulation by each observer was  noted and 

tabulated under the different light sources.  

Spectrophotometer was used to ascertain the exact shade in each subject. The shade selection made by the four 

different evaluators was compared in between the evaluators and with the shade determined by the 

spectrophotometer, statistically using Kruskal - Wallis test.  

 

III. RESULT 
 The closest shade selection to the actual tooth colour was made under the Halogen light. Sunlight, 

Dental chair light and Tubelight provided the subsequent higher correct shade selection in decreasing order. 

Under the Halogen light, Sun light, Dental chair light and Tube light, 27, 20,18 and 18 correct shade selection 

were  made,  respectively. (table 1).  

 The mean percentage of correct matches for each light source from different observers were calculated 

and Kruskal-Wallis test revealed significant differences in shade matching under the three light sources (p ≤ 

0.05) (Table 1). The number of correct choices under the Halogen light source was significantly higher than 

three other light sources (p < 0.05) and non significant difference were observed among the other light sources. 

(Table 2 a & b).  

 The highest correct shade selection were made when the teeth were observed at 120° angulation, 

followed by 30° and 90° angulations. 27 correct shade selection were made  at 120° viewing angulation, 

followed by 26 at 90° and 24 at 30°. No statistical significant difference in shade selection was found with 

different viewing angulations (p> 0.05). (Table 3) 
 

IV. DISCUSSION 
 During shade selection nearly 80% of dentist has been found to have employed improper light sources, 

with nearly 40% using below the optimal range while 40% used over intensity of light sources.
5
 Thus the 

importance of light source is paramount during shade selection process. Various light sources have been tested, 

out of which sunlight has been found to be most suitable. 
6
 Shade selection is not made in a number of cases 

during the day time, moreover majority of the clinics are enclosed and devoid of incoming sunlight. Therefore 

artificial light source has to be employed, making the shade selection process prone to light variables. 

 In our study out of the tested light sources, for shade selection, halogen light was found to provide 

highest number of accurate shade selection. Amongst the numerous variable factors, governing the light sources 

which tend to influence the shade selection process, some of the important ones are - temperature of the light 

source, intensity of the light reaching the teeth, CRI index and the position of the light source in respect to the 

teeth. 
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Out of these four factors, in our study the position of light source was kept constant in respect to the right 

maxillary central incisor. For optimal shade selection, temperature of the light source should be near 5500 K, 

CRI index should be 93 or above and intensity of light should be between 75 to 250 feet - Candle. 
7
 Halogen 

light fulfills these parameters, closest to the optimum, as displayed in Table 4 

 Although sun light is the most balanced and natural of light sources, is whitest light source and 

standard by which all other light sources are measured but employing direct sunlight is problematic for shade 

selection.
8
 Instead indirect sun light is employed but it tends to lessen the qualities compared to the direct 

sunlight.
9
 Halogen light provides a bright light source and is employed widely, ranging from car headlight to air-

rotor hand piece light
9,10

 although they are not energy efficient
10

 and waste this high energy through heat
11

 but 

this high temperature provides near optimal temperature required for shade selection.
12

 Halogen light is also 

used in dental light but they tends to possess a lower temperature.
13

 

 On comparing the related properties, tube-light has the most distance values for the light quality 

required for optimal shade selection.(Table 4) Because of this reason the Halogen light used in our study 

provided the highest number of correct shade selection followed by indirect sunlight, dental chair light and tube-

light respectively. 

Jasinevicius et al and Dagg et al , in the studies found that conventional laboratory lighting condition, 

illuminated by tubelight or bulbs do not provide correct shade match. 
10,14,15

 Mohammadreza et al found that 

natural light provides better shade selection.
16

Francis et al also found that rather than clinical light source 

sunlight provides more appropriate shade match
17

Similar to our findings Jasinevicius et al, Dagg et al and 

Mohammadreza et al in separate study found that Halogen light provides appropriate shade selection in 

comparisons to the dental chair light.
10,15,16

 Contrary to our finding  Vaibhav et al   and Batu et al  did not get 

appropriate shade match under halogen light.
18,19

 The reason they assigned for not getting proper shade selection 

was inadequacy was of the temperature and light intensity of the light sources employed.  

 Goienochromatism is the phenomena of the certain surfaces changing colour with the changed angle of 

view, has been found to play an important role during the teeth shade selection in our study 120
o
 viewing 

angulation provided the most appropriate shade selection followed by 90
o
 and 30

o
 respectively. The probable 

reason for this finding is that when the tooth is viewed at the eye level at 120
o
, the most colour sensitive part of 

the retina is used. 
20,21

   

 

V.  CONCLUSION 
 On the basis of results obtained in our study it can be concluded that use of halogen light source, with a 

viewing angle of 120
o
, provides the most appropriate shade selection. 
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o
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o
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o
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o
 90

o
 120

o
 30

o
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o
 120

o
 

Correct 

shade 

selection 

24 26 27 17 17 18 15 19 20 16 16 18 

Table 1:- Correct shade selection at different viewing angulation and under different light sources 

 
Groups Mean Std. Deviation Chi Square  P Value 

Tube light 4.25 0.50  

 

9.23 

 

 

 

0.023(s) Sunlight 5.00 0.81 

Halogen 6.75 0.50 

Dental 

Chair 

4.75 0.95 

Kruskal-Wallis test, p < 0.05 

Table 2(a): Mean correct shade match scores under four different light sources 

 

Groups Mean P Value 

Tube light: sunlight 3.37 0.296 

Tube light: Halogen 9.50 0.03 

Tube light: Dental Chair 2.12 0.51 

Sunlight: Halogen 7.37 0.02 

Sunlight: Dental Chair 1.25 0.69 

Halogen: Dental Chair 6.12 0.04 
Table 2(b): Post Hoc Test for comparing the different light sources 
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Graph1: Mean correct shade match scores of dental students under four different light sources 

 
Groups 30° 90° 120° Chi square P value 

Tube light 4.00 3.75 4.50 4.46 0.17 

sunlight 4.50 5.00 5.00 3.66 0.16 

Halogen 6.00 6.50 6.75 3.89 0.14 

Dental Chair 4.25 4.25 4.50 4.04 0.19 

Kruskal-Wallis test, p < 0.05 

Table3: Mean correct shade match scores under three different angulations 

 
Light Sources Temperature CRI Light Intensity 

Halogen 4500 K 92.2 526 mW 

Tube-Light 3200 K 75 260 mW 

Dental Chair Light 4000 K 80 300 mW 

Indirect Sun Light 5000K 90 1050 mW 
Table 4:- Properties of light source. 
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