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ABSTRACT 

	
Aims: to assess the influence of shade tabs placement position on accuracy of tooth shade determination and to compare the shade selection ability of dental students, dental surgery technicians (DSTs), registrars and senior registrars (SRs). 
Study Design: Cross-sectional
Place and Duration of Study: Department of Restorative Dentistry, University of Port Harcourt Teaching Hospital, between December 2005 and January 2026
Methodology: Six participants each from among: dental students, DSTs, registrars and SRs were requested to match shade A1, B2 and C2 in a bench setting using vita Classical. They were divided into two groups, A & B. In group A, the shade tab being matched is placed by the side of the reference shade tab on the shade guide while in group B the shade tab is placed parallel and close to the edge of the chosen shade tab. The percentage of correct response for each shade and the median for each group were obtained. The median (IQR) was compared between the two groups (Mann-Whitney t-test). P was set at 0.05. 
Results: Two students in group A and none in group B correctly identified shade A1. One student in group A identified each of B2 and C2. Two DSTs (66.67%) in group A and 1 in group B, identified shade A1. One DST in group A identified shade B2. Two registrars in group B identified shade A1 and two in group A identified B2. In group B, all the SRs identified shade A1 and one identified shade B2. In group A, 1 identified C2 correctly. There was no statistically significant difference in the median percent score of correct response between the groups (P=0.378).
Conclusion: Shade tab placement position did not make a statistically significant impact on the final results. The students and SRs performed better in group A and B respectively.
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1. INTRODUCTION

. 
Many patients are increasingly requesting for dental prosthesis that are perfectly in harmony with their natural tooth colour,1 and dentists are expected to provide aesthetic restorations that meet this requirement.2 Failure to meet the aesthetic expectations of these patients is a major reason why they express dissatisfaction with their aesthetic dental restoration.3 The most common method of determining tooth shade selection for dental aesthetic restoration is the visual or subjective method.3-5It is believed that the visual or manual tooth shade selection method is not accurate because perception of tooth shade and its interpretation is variable and besides it may be influenced by environmental factors and variables such as fatigue of the human eye, aging, emotion, colour blindness and so on2,6-8
Several authorities had reported that shade selection is based on the understanding of scientific principles of color science2,7,9 and it is believed for a long time that ability to determine tooth shade is better in younger age group, in females, with experience and higher education.3-8 However, several other studies have proven otherwise.3,12-15Students had been found to outperformed experienced specialists and females didn’t always perform better than males in tooth shade selection.3,11-15 According to Paravina,15 reports associating female and experience with better ability to select shade correctly are myths. If indeed age, gender, education, professional background and experience are significantly associated with tooth shade selection, consistent results would have been obtained. According to Jouhar et al., 2022, it is not yet clear whether ability at shade selection is inherent or can be developed. Some authors have also described shade selection as both art and science.16
 Visual tooth shade selection therefore remains a challenging task for dentists and shade mismatch continues to affect outcome of prosthetic restoration.2 One of the factors contributing to inconsistent results in visual shade selection may be attributed to the lack of universal shade selection protocol. A school of thought believes that the shade tab should be placed by the side of the natural tooth being used for shade matching7 while another school of thought advocated that shade tab should always be placed either above or below the tooth to be matched and never adjacent to the reference tooth to avoid binocular effect.17 There is dearth of study presently on the influence of shade tab placement position on accuracy of tooth shade selection and in our environment, studies on the influence of level of education and professional background on ability to accurately determine tooth shade is rare. This study was designed to assess the influence of shade tabs placement position on accuracy of tooth shade determination and to compare the shade selection ability of dental students, dental surgery technicians (DSTs), dental registrars and dental senior registrars. 


2. material and methods 

The study was a cross sectional survey involving tooth shade selection in a bench setting among clinical dental students, DSTs, dental registrars and senior registrars training at a Teaching Hospital in Rivers State, Nigeria. All the participants were involved in general restorative care services. The students and members of staff were invited to participate in the study after informing them about the study and the objective. Those who were willing to participate in the study were recruited and those who declined participation were excluded. Confidentiality of the participants was assured and the participants were free to withdraw from the study anytime without any consequences. The participants were requested to match three masked shade tabs, A1, B2, and C2, randomly selected from vita classical shade guide against the shade tabs in another vita classical shade guide following the standard protocol for shade selection. The selected shade tabs were labelled 1, 2 and 3 respectively. 
 Twenty-four participants comprising six clinical dental students, six DSTs, six dental registrars, and six senior registrars who agreed to participate in the study were recruited. The six participants in each category were randomly divided into two groups, A and B, with each group having three participants. The three participants in each category were requested to match each of the three masked vita classical shade tabs one after the other independently and select the respective tooth shade tab that matched each of the shade tabs provided using another vita classical shade guide. Afterwards, the members in each category came together to work as a group to do the shade selection. The participants in group A were instructed to perform the exercise by placing the shade tab being matched by the side of the shade tab chosen on the shade guide in the same anatomical orientation while the participants in group B were instructed to place the incisal edge of the shade tab being matched close to and parallel to the edge of the shade tab of their choice on the shade guide.
 The age, sex, category, and group of each of the participants were recorded in the data collection form. The clinical area used for shade selection had a grey background and all the participants were in their clinic wears and they wore minimal or no jewelry. The shade selection was done close to the window using daylight between 11am and 2pm. The shade guide was placed between   28 and 33cm from the assessor and at the observer’s eye level so that the most colour-sensitive part of the retina is used. The comparison was done within 7s to avoid eye fatigue and the eyes were rested by focusing on a neutral grey surface in-between tooth shade comparison since these balances all the colour sensors of the retina and re-sensitizes the eye to the yellow color of the tooth.17 
Statistical analysis
The data was analyzed with the Statistical Package for Social Sciences (SPSS Inc. Chicago Illinois, USA) version 21.0. The level of significance was set at 0.05. The percentage of correct response (No of assessors out of the three in each category who identified the shade correctly divided by 3 multiplied by 100%) for each of the three selected shades was obtained. Test of normality was done using Shapiro-Wilk test and the results show that the data in either group was not normally distributed. The median (IQR) percentage score of correct response for each group was compared using Mann-Whitney U t- test. The accuracy of the shade selected by each category of assessors in each group was also recorded.






3. results and discussion

Results: 
Twenty-four respondents participated in the study. Seventeen (70.8%) of these participants were females while only seven (29.2%) were males. The age range was 22yrs to 45yrs while the median age was 32yrs.
In the category of clinical dental students, two participants in group A (66.67%) independently and correctly identified shade A1. The final shade selected by the students in group A as a team for shade A1 was correct. In group B, no student was independently able to correctly identify shade A1, but the overall shade selected for shade A1 was correct. For shade B2, only 1 student (33.3%) in group A matched the shade tab correctly. The overall shade selected by the group was wrong. In group B, no student matched shade B2 correctly and the overall shade selected was also wrong. For the 3rd shade (C2), one student (33.33%) in group A identified the shade correctly but the overall shade selected by the group was not correct. In group B, nobody among the students identified the shade correctly (Table 1).
For the DST category, two participants (66.67%) in group A, matched shade A1 correctly, but the overall shade selected was wrong. In group B however, only one person (33.33%) identified shade A1 accurately and the final shade selected by the group was not accurate. For shade B2, 1 DST in group A identified the shade correctly. In both groups, the overall shade selected for shade B2 and shade C2 was wrong.
In the dental registrar category, no participant in group A got shade A1 correctly and the final shade selected by the group was not accurate, but in group B, two participants (66.67%) identified the shade accurately and the final shade selected by the group was correct. For shade B2, 66.67% of the participants in group A got the shade right and the final shade chosen by the group was correct. In group B, no participant got the shade right. For the 3rd shade, none of the participants in both groups identified C2 accurately.
For the last category of assessors, none of the senior registrars in group A matched shade A1 accurately and the final shade selected by the group was incorrect. In group B, all the three participants identified the shade correctly (100%). For shade B2, none of the participants in group A got it right and the final shade chosen by the group was also wrong. In group B, only one of the senior registrars matched the tooth correctly (33.37%). For the last shade, one of the senior registrars in group A identified shade C2 correctly but none in group B identified it accurately. The final shade selected by each group was wrong (Table 1).

Table 1: Distribution of Shade Selected by Each Category of Assessors



	[bookmark: _Hlk223183257]Category of Assessors
	Shade selected by assessor 1 in group A and B
	Shade selected by assessor 2 in group A and B
	Shade selected by assessor 3 in group A and B
	Final shade selected by each category of assessors in group A and B
	Percentage (%) of correct response for each category of assessors

	
	A
	B
	A
	B
	A
	B
	A
	B
	A
	B

	STUDENTS

	Shade 1
	A1
	B1
	A1
	D2
	C1
	A2
	A1
	A1
	66.67
	0

	Shade 2
	D2
	A1
	C1
	C1
	B2
	C1
	C1
	C1
	33.33
	0

	Shade 3
	D3
	A2
	D3
	B2
	C2
	A2
	B2
	B2
	33.33
	0

	DENTAL SURGERY TECHNICIANS

	Shade 1
	B1
	A1
	A1
	B1
	A1
	B1
	B1
	B1
	66.67
	33.33

	Shade 2
	A1
	B1
	A2
	A1
	B2
	C1
	C1
	C1
	33.33
	0

	Shade 3
	D3
	C1
	B2
	D2
	B2
	B3
	B2
	B2
	0
	0

	REGISTRARS

	Shade 1
	C1
	A1
	A2
	B1
	C1
	A1
	B1
	A1
	0
	66.67

	Shade 2
	A2
	C1
	B2
	C1
	B2
	C1
	B2
	C1
	66.67
	0

	Shade 3
	A3
	A2
	B3
	A2
	D3
	D2
	A2
	A2
	0
	0

	SENIOR REGISTRARS

	Shade 1
	D2
	A1
	D2
	A1
	B1
	A1
	D2
	A1
	0
	100

	Shade 2
	D3
	C1
	A1
	C1
	A2
	B2
	A2
	C1
	0
	33.33

	Shade 3
	A3
	C1
	D3
	D4
	C2
	A2
	A3
	A2
	33.33
	0


Key: Shade 1(A1), Shade 2 (B2), Shade 3 (C2)



Table 2: Comparison of the median (IQR) percentage score of correct response between group A and group B



	Groups
	Range
	Median (IQR)
	U
	P-value

	Group A
	0 - 66.67
	33.33(33.3, 58.3)
	56.50 
	0.378 

	Group B
	0 – 100
	0.0(0.0, 33.3)
	 
	 

	Mann-Whitney U t- test, IQR
	
	



Shapiro-Wilk test was done to test whether the data in either group was normally distributed and the results show a P value of 0.010 for group A and a P value of 0.001 for group B indicating that the data were not normally distributed. Mann-Whiney U t-test shows no statistically significant difference in median (IQR) percentage score between the two independent groups, P=0.378, (Table 2).


Discussion
This study was conducted to assess the influence of shade tabs placement position on the accuracy of shade determination as well as the influence of professional background on outcome of shade determination. In this study, dental students were able to identify shade A1 correctly in both groups. The DSTs, as a team, were not able to identify any shade correctly, but two independently identified shade A1 correctly. It has been stated that three tooth shade assessors are better than one or two18 in case there is a disagreement, two consistent results will most likely indicate the correct answer. This principle was not applied by the DSTs in this case thus making them to be the only group that did not identify any shade correctly. It is better to stick to the protocol of shade selection as much as possible. 
In the registrar category, group B identified shade A1 accurately while group A identified shade B2 correctly. Only the registrars were able to identify two shades correctly. The accuracy of the shade tabs matching obtained in this study appeared to be lower compared to similar other studies.3,7-9 This may be as a result of the difference in the methodology. In addition, the participants involved in tooth shade studies are usually screened for colour vision impairments, which was deliberately not done in this study because the practice of screening out those who are colour blind makes it impossible to relate the findings from such studies to real life practice since dental workforce are not mandatorily screened for colour vision impairment before they start work. In the recent past, female dental students and residents in our centre tend to outnumber the males thus accounting for the skewed distribution of the participants in this study. Since many females were involved in this study, it is our believe that the influence of colour blindness on the results is reduced since the females generally have a lower risk.19
In terms of percentage of correct response for each shade, the students had the highest proportion in group A and the lowest proportion in group B while the senior registrars recorded the highest proportion in group B and the lowest in group A. It appears the students and DSTs in group A performed better than those in group B while the registrars and senior registrars in group B performed better than those in A. The outcome may be a reflection of what these categories of assessors are practicing presently. When the performance of the two groups were compared irrespective of the category of assessors (Mann-Whitney U t-test), there was no statistically significant difference between them (P=0.378) indicating that the shade tab placement position had no significant impact on the outcome of the study. The sample size employed in this study is however small. Further studies employing a large sample size is recommended.
This result lends credence to the report that level of dental education and professional background may not necessarily translate to better performance in tooth shade selection. In previous studies, contradictory results were presented in this regard. Capa et al.9 reported that professionals who routinely perform restorative procedures performed better than laypersons and other categories of dental professionals who participated in the study. This was contrary to the findings presented by Della et al.10 where non dental observers performed better than professionals in some areas of the study. Likewise, Sinmazisik et al.11 found that DSTs in training recorded better success in shade selection than qualified dentists.  The most awkward in terms of this pattern of results was the findings by Udiljak et al.3 where dental students did better than specialist prosthodontists in tooth shade selection test. We advise clinicians to involve their patients and as many people as possible before shade selection procedure is finalized.
.


4. Conclusion

The shade tab placement position did not make a statistically significant impact on the overall performance of the participants. The students performed better than other categories of assessors in group A while the senior registrars better than others in group B.
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