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Abstract: 

. Colour stability is one of the most important factors to achieve an esthetic smile. 

Proper shade selection has to be done with respect to adjacent teeth. Human eye 

perception is the most commonly used method for shade selection. Certain guidelines 

to score the colour matching can help in improving the esthetics. Hence, this study 
aims to check the prevalences of the scores of USPHS guidelines for colour matching 

and check its correlation with the qualification of the dental students.This 

retrospective study was carried out from the data obtained from the patients’ case 

sheet. A total of  735 subjects were selected, undergoing treatment for fixed dental 

prosthesis. The prevalence of three different scores was checked. Group 1- Score of 

0, Group 2- Score of 1, Group 3-Score of 2, Group 4- Score of 3 and Group 5- Score 

of 4.. The frequency of each score was checked and a Chi square test was done to 

evaluate the association between the scores and qualification of the dental student.  It 

was observed that maximum students achieved a score of 1, followed by a score of 

0, few people achieved a score of 2 and a handful of people achieved the scores of 3 

and 4. Within the groups, it was seen that the prevalence of the score 0 was seen more 
in postgraduate students as compared to the undergraduate students. It can be 

concluded that the overall results achieved by the students were good. Further studies 

need to be done to verify the results. 
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I. INTRODUCTION 

 

      Prosthodontics is a branch of dentistry which 

helps to replace the damaged and missing teeth 

which provides masticatory efficiency and 

aesthetics(Kulkarni, 2014; Ariga et al., 2018). 

Esthetics has been the main criteria of the patients 

since the introduction of esthetic dentistry(Website, 

no date; Jain, Ranganathan and Ganapathy, 2017). 

Esthetic replacement and physiological tooth 

arrangement made the dental prosthesis biologically 

compatible and desirable(Kumar et al., 2011; Jyothi 

et al., 2017). Proper placement of teeth should be 

functional and esthetically pleasing to enhance the 

patient’s mental attitude(Ashok et al., 2014; 

Venugopalan et al., 2014). The creation of an 

attractive but natural dental appearance has become 

a critical treatment success criterion in the field of 

dentistry(‘Patient satisfaction with dental 

appearance’, 2016; Ajay et al., 2017; Duraisamy et 

al., 2019). 

      One of the most important criteria which cannot 

get unnoticed in a smile is colour of the 

teeth(Ganapathy et al., 2016; Vijayalakshmi and 

Ganapathy, 2016). Hence clinicians should give 

utmost importance to shade matching(Ganapathy, 

Kannan and Venugopalan, 2017). Good shade 

selection is a demanding task even for experienced 

dental practitioners. Shade matching or colour 

science is based on Munsell’s principles(Munsell, 

1915). The most common clinical approach for 
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shade matching is the human eye(Ashok and 

Suvitha, 2016). A normal person with a good vision 

can differentiate between 300 different colours(‘The 

Measurement of Appearance, 2nd ed. by Richard S. 

Hunter and Richard W. Harold, John Wiley & Sons, 

New York, 1987, 411 pages, hardcover. Price: 

$29.95’, 1988). Even so, the human eye does not 

give accurate results all the time. Culpepper et 

al(Culpepper, 1970) reported in his study that there 

was a disagreement among the dentists in shade 

matching of the same tooth. He reported the inability 

of the dentist to duplicate their shade selection on 

different days. Dancy et al(Dancy et al., 2003) 

reported that the use of photo colorimetric analysis 

in shade selection can serve as an alternative to 

conventional visual shade selection. 

 Esthetics is an art with subjective rather than 

analytical interpretation. Hence, specific guidelines 

should be followed to generalize the esthetic 

perception among the dental practitioners. Hence, 

USPHS guidelines for colour matching was 

recognized as a gold standard for shade selection.  

The scoring is as follows: 

Alpha- No mismatch in colour, shade or 

translucency between restoration and adjacent tooth 

structure 

Beta- Mismatch between the restoration and the 

tooth structure within the normal range of colour, 

shade and translucency. 

Gamma- Mismatch between the restoration and the 

tooth structure outside the normal range of colour, 

shade and translucency. 

    Based on the scores, clinical decisions were taken.  

This study aims to evaluate the prevalence of 

different scores of USPHS guidelines for colour 

matching and check its association with the 

qualification of the operator. 

 

II. MATERIALS AND METHODS 

 

 Study Design 

        This retrospective cross sectional study was 

carried out in the Department of Prosthodontics. The 

present study was approved by the Ethics Committee 

of the College. The data was obtained from the case 

records of the patients coming to the outpatient 

department of the college. 

Ethical approval number- SDC 

/SIHEC/2020/DIASDATA/0619-0320 

 

III. SAMPLE SELECTION 

       From June 2019 to May 2020, the subject 

selection of this study was done in a Dental hospital  

based on the inclusion and exclusion criteria. 

Inclusion Criteria 

1) At least 18 years old. 

2) Healthy subjects with no history of systemic 

diseases. 

3) Both genders. 

4) Patients undergoing a fixed partial denture 

treatment. 

5) Signed informed consent 

Exclusion criteria 

1) Patients with systemic disease 

2) Alcoholic patients 

3) Patients indicated for metal crowns. 

4) Patients indicated for monolithic zirconia 

crowns. 

5) Patients indicated for implants 

6) Patients not willing for the treatment. 

After the inclusion and exclusion criteria, the 

number of subjects were shortlisted from 42960 to 

735. Analysis of the occlusion was done with 

photographic assessment. 

Groups 

For convenience, the scoring was modified a little 

Group 1:  Score 0 (Very good colour match) 

Group 2: Score 1( Good colour match) 

Group 3: Score 2 (Slight mismatch of the colour or 

the shade) 

Group 4: Score 3 (Obvious mismatch) 

Group 5: Score 4 (Gross mismatch) 

Statistical Analysis 

     All analyses were conducted using SPSS 21 

(SPSS Inc., Chicago, IL). Descriptive statistics such 

as frequency was carried out for each model. A Chi 

square test was done to determine the association 

between the score of the guidelines and the 

qualification of the operator.  

Statistical Variables 

      The independent variables in this study are the 

study groups. 

     The dependent variables in this study are the 

scores of the USPHS guidelines. 
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IV. RESULTS AND DISCUSSION 

In this study, it is observed that maximum students 

achieved a score of 1 (64.8%), which indicated a 

good colour match, followed by a score of 0 

(23.9%), which indicated a very good colour match. 

Few students achieved a score of 2 (10.2%), which 

indicated slight mismatch of the colour or the shade 

and a handful of students achieved a score of 3 

(0.8%), which indicated obvious colour match and 4 

(0.3%), which indicated gross colour match.  

      Shade matching should be as perfect as possible, 

especially in the anterior teeth as an esthetic smile 

will be based on shade matching of the prosthesis. 

Although the human eye is the most common source 

of shade matching, it is bound to give some errors. 

With the recent advances in technology, it would be 

more prudent to use a spectrophotometer for shade 

matching(Selvan and Ganapathy, 2016; Subasree, 

Murthykumar and Dhanraj, 2016). It registers the 

hue, chroma and value of the colour to be checked, 

and accordingly sets the shade(Basha, Ganapathy 

and Venugopalan, 2018). One new innovation in 

machine based dentistry is intraoral 

spectrophotometer(Kannan and Venugopalan, 

2018). It is able to identify reference shades from 

two different shade guides: the Vita 3D-Master (3D) 

(Vita Zahnfabrik, Bad Säckingen, Germany) and the 

Vitapan Classical (VC) (Vita Zahnfabrik, Bad 

Säckingen, Germany). Since the instrument is highly 

developed, with data of multiple shades, it presents 

itself as a very integrated system. The color-

measurement area consists of  two separate 

measuring apertures, a 1-mm and a 3-mm diameter 

and an  illuminating diameter of 5mm. Dozic et 

al(Dozić et al., 2007) reported that the intraoral 

spectrophotometer was one of the most reliable 

machines for shade selection.  However, there is no 

study which compares the accuracy of intraoral 

spectrophotometers with human eye perception. 

However, it has been reported that even these 

instruments have certain limitations. One of the 

studies reported 50% accuracy in the instrument, 

whereas the shade matching perceived by the human 

eye reported 48% accuracy with no statistically 

significant difference (Okubo et al., 1998). In 

another study, four clinicians used 

spectrophotometers and were made to take the shade 

from incisor and canine. There was a disagreement 

among the examiners, which resulted in different 

results with respect to central incisors(Hassel et al., 

2007).It is observed that both the groups of students 

got almost equal prevalences of the score.  

        The prevalence of the score 0 was more in the 

post graduate students (30.1%) as compared to the 

undergraduate students (22.4%). This can be due to 

experience of the postgraduate students to visualise 

the intricate details. The fact that postgraduate 

students are taught about the subject in detail is 

supported by the literature(Çiçek et al., 2016). The 

prevalence of the score 1 was more in the 

undergraduate students (30.1%) as compared to the 

postgraduate students. students (22.4%). One more 

hypothesis here can be that the postgraduate students 

critically analysed the shade matching, and hence 

their scores got reduced, whereas, the undergraduate 

students, being unaware of the intricate details, gave 

better scores. 

      Although, this study showed that the prevalence 

of score 0 was the most, it has certain limitations. 

Firstly, even after specific guidelines, scoring is 

subjective from individual to individual. There 

might be a difference in the thought process between 

the undergraduates and post graduates(Kannan and 

Venugopalan, 2018). Secondly, there is a chance of 

some minute errors clinically(Ajay et al., 2017). It 

should have been verified using a spectrophotometer 

for proper validation. Thirdly, the kind of coping 

framework can create bias in the results since metal 

copings might show a change in colour if the proper 

amount of opacifiers are not incorporated. Hence, 

more studies need to be done under one operator 

with proper standardization protocols. 
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V. TABLES AND FIGURES: 

 

Groups Frequency Percentage 

Score 0 176 23.9% 

Score 1 476 64.8% 

Score 2 75 10.2% 

Score 3 6 0.8% 

Score 4 2 0.3% 

 

Table 1: Table depicting the frequencies of the scores of USPHS guidelines for colour matching.  

 

 

Table 2: Table depicting the association  of the USPHS colour matching score with student qualification. 

 

 

 

Figure 1: Bar Graph representing the prevalence of 

USPHS scores for colour matching. The X- axis 

represents the various scores for colour matching 

according to the USPHS guidelines and the Y- axis 

represents the number of patients. The most 

prevalent of the scores was score 1 (64.8%), 

followed by score 0 (23.9%), followed by score of 

2 (10.2%), score of 3 (0.8%)  and score of 4 (0.3%). 
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Figure 2: Bar graph representing the association 

between USPHS colour matching scores and 

student qualification. X-axis represents the student 

qualification and Y-axis represents the percentage 

of patients.  There is no statistical significant 

association between USPHS colour matching 

scores and student qualification ( Chi square value: 

6.365, p value: 0.172, (p>0.05). Postgraduates gave 

a higher count of colour matching score of 0, as 

compared to the undergraduates, whereas, the 

undergraduates gave a higher count of colour 

matching score of 1. 

VI. CONCLUSION 

    The present study concludes that most of the 

dental students had achieved a score of 0, which 

indicated very good results. Other students should 

be motivated to get better outcomes. Postgraduate 

students should attend seminars and guest lectures 

related to esthetics and proper shade matching. 

They should be trained to use the latest instruments 

like intraoral spectrophotometer to obtain better 

results. Undergraduate students should be made to 

assist the postgraduates for mutual learning. More 

number of invivo studies needs to be done under 

one operator for optimum results. 
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