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Knowledge,Attitude and Practice of Shade Matching
Among Dental Students - A Survey Based Analysis
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This study was done to determine the knowledge, attitude and practise of shade matching techniques among dental
students. Esthetics are of great importance in anterior teeth restorations. Shade selection plays an important role to
achieve with a good aesthetic restoration that harmoniously blends to the natural dentition. Even though the colour may
not be important to the physiological success of a dental restoration but it plays a dominant role in patient acceptance.
Patients are currently demanding esthetic replacement that must match their existing dentition, and are more concerned
about the shade match of their restoration rather than the quality of the restoration. This was a questionnaire based
study. The study setting was a University setting. A pre-tested questionnaire with 10 questions was formulated for the
collection of information. They were distributed to 100 dental students at a private dental institution and their answers
were recorded. Excel Tabulation was done. SPSS was used to find out the association. In this study, all the dentists used
only visual methods for shade matching. 62% of them did not find any difficulty during the process of shade matching.
The second opinion from another dentist for shade matching was preferred by 68% of them while only 6% of them
asked for the patient’s opinion during shade matching. Natural light was mostly used for shade matching. From the
present study, we can conclude that the dental students had comparatively better understanding and knowledge about
the principles of tooth shade selection. Majority of them did not face any difficulties during shade matching. They had
better knowledge about the effectiveness and reliability of natural light during shade matching. But the knowledge about
recent advances in shade matching was very less so better training and work experience can help them to understand
about the advancements and the significance of shade matching.
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Nowadays, aesthetics has turned into an essential
issue, as it appears to characterize one’s character.
Before, practical needs were the primary thought in
dental treatment. Today, the concentration has moved
towards dental aesthetics(Awinashe and Dugad, 2010).
Reproducing the color of a natural tooth with artificial
replacement still possesses a great challenge in modern
dentistry(Vichi, Ferrari and Davidson, 2000; Azer et al.,
2011). The success of restorative dentistry is principally
determined based on functional and aesthetic results
and is directly related to the accuracy of chair side
selection(Hall, 1991; Joiner, 2004).

Esthetics are of great importance in anterior teeth
restorations. Shade selection plays an important
role to achieve with a good aesthetic restoration
that harmoniously blends to the natural dentition.
Even though the colour may not be important to the
physiological success of a dental restoration but it
plays a dominant role in patient acceptance. Patients
are currently demanding esthetic replacement that must
match their existing dentition, and are more concerned
about the shade match of their restoration rather than
the quality of the restoration(Hall, 1991).

So chair side selection has become a very important
step in the overall treatment of the patient. Both visual
and instrumental methods are used for shade selection
with merits and demerits over each other. However, the
visual method is still the most commonly used method
due to relative simplicity and low cost(Hammad, 2003;
Klemetti et al., 2006; Small, 2006).

One of the main concerns in the visual method is
its highly subjective nature. Different individuals
can have different shade perceptions for the same
object(Hammad, 2003; Small, 2006). To achieve a good
result, the four basic determinants are required. They are
position,contour,texture and colour. The knowledge of
the concept of colour is of great importance to achieve
a good esthetics and its distribution of colour is very
essential for dental shade matching(O’Brien et al., 1997).
Colour combination will make the restoration look
natural and attractive and also gives a good esthetic
result. Color is a result of the interaction of three
dimensions known as hue,chroma and value(Magne and
Holz, 1996; Vanini, 1996).

Hue is denoted qualities that can be differentiated by
colour words such as red,yellow,green,blue or purple.
Chroma is a degree of saturation or the intensity of the
hue such as light blue, dark blue and royal blue. Value
describes the relative brightness of colours.(Terry, 2003).
Visual colour matching is affected by many variables,such
as age of the observer, his/her experience, possible colour
deficiency, condition of the teeth observed and the light
source(Gasparik et al., 2014; Clary et al., 2016).

Factors influencing the tooth colour may include
congenital, metabolic, chemical, genetic, infectious and
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environmental. The shade and appearance of teeth is a
heterogeneous phenomenon because many factors like
opacity,translucency, light scattering, lighting conditions,
gloss and the human eye and the brain influence the
overall perception of the tooth colour(Joiner, 2004).

To ensure accuracy, various shade selection protocols
have been devised and thorough knowledge of these
protocols is important so that visual shade selections
can be carried out with accuracy and precision(Okubo et
al., 1998; Carsten, 2003; Dagg et al., 2004). Increasingly
composite are placed in preference due to patients
demands for esthetics as well as the clinical desire to do
minimal preparation where possible and provide patients
with bonded esthetic restoration(S et al., 2014; Sachan,
Srivastava and Ranjan, 2016).

We have numerous highly cited publications on well
designed clinical trials and lab studies (Govindaraju,
Neelakantan and Gutmann, 2017; Azeem and Sureshbabu,
2018; Jenarthanan and Subbarao, 2018; Manohar and
Sharma, 2018; Nandakumar and Nasim, 2018; Teja,
Ramesh and Priya, 2018; Janani and Sandhya, 2019;
Khandelwal and Palanivelu, 2019; Malli Sureshbabu
et al., 2019; Poorni, Srinivasan and Nivedhitha, 2019;
Rajakeerthi and Ms, 2019; Rajendran et al., 2019;
Ramarao and Sathyanarayanan, 2019; Siddique and
Nivedhitha, 2019; Siddique et al., 2019; Siddique,
Nivedhitha and Jacob, 2019). This has provided the right
platforms for us to pursue the current study.

The aim and objective of this study was to provide
information on the level of awareness among the dental
students in Chennai and the current status of knowledge,
attitude and practice towards shade matching.

The study was conducted in a private dental institution in
Chennai. The study setting was carried out in a University
setting with approval of the Institutional review board.

Inclusion criteria and Exclusion criteria: Undergraduate
third year students, final year students and Interns were
included in the study. Post graduate students and dental
practitioners were excluded from the study.

Data Collection: A pre-tested questionnaire with
10 questions was formulated for the collection of
information. The questionnaire was simple and brief. The
self made questions were developed. The questionnaire
included self made questions to assess about the
knowledge, practise and awareness among the dental
students regarding shade matching techniques and its
recent advancements. The questionnaire was shared with
100 dental students and their answers were recorded
using an online surveying tool( Google Forms).

Statistical Analysis: Data was entered in Microsoft
Excel sheets. The data was imported and transferred
to the computer and subjected to statistical analysis
using SPSS(IBM SPSS Statistics, Version 24.0, Armonk,



NY: IBM Corp]. Chi-square test was performed to find
the association between the variables.The level for a
statistical significance was set at p<0.05. The results were
demonstrated in the form of bar graphs.

Questionnaire

1. Which method do you use for shade matching
?

a. Visual method

b. Digital method

2. Do you face any Difficulties during shade
matching ?

a. Yes

b. No
3. When do you prefer doing the shade selection
5
a. Before starting the procedure
b. In between the procedure
4. Do you always ask for a second opinion during
shade matching ?

a. Yes

b. No
5. Do you ask for a patient’s opinion during shade
matching ?

a. Yes

b. No
6. What type of light do you use during shade
matching?
a. Natural light
b. Dental unit light
7. Are you aware of the shade guides?

a. Yes
b. No

8. What is the most common shade used in your clinical
practice ?
a. Al
b. A2
C. B1
d. B2

9. Do you do the shade selection separately for different
regions of the tooth surface ?

a. Yes

b. No

10. Are you aware of the recent advancements in shade
matching ?

a. Yes

b. No

RESULTS AND DISCUSSION

The present study has provided information on
knowledge about the principles of tooth shade selection
in students with one year, two years and three years
of experience. It has identified the areas where clinical
training of the students need to be enhanced in relation
to tooth shade selection. Figure 1 showed that all the
participants of our study used only visual method for
shade matching. In the study by Alruwaili.et.al, 56.8%
of the participants used visual (manual) method for
tooth shade selection while the remaining participants
used mechanical method or the combination of both the
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methods(Alruwaili et al., 2018). Studies by Sambandam.
et.al and Dagg.et.al also reported that the visual method
was used more commonly for tooth shade selection than
the instrumental method(Dagg et al., 2004; Sambandam
and Ramesh, 2017). The high level of difficulty faced
can be due to the fact that shade selection is done
visually and the visual method has several known
disadvantages and inaccuracies(Hall, 1991; Judeh and
Al-Wahadni, 2009). The deficiencies can be controlled
by utilizing the instrumental method which provides
scientifically accurate shade reading. High tech gadgets
like colorimeter and spectrophotometer are expensive
and very difficult to operate in clinical setup. This
is the reason for the visual method to remain as the
most commonly used method for tooth shade selection
worldwide(Okubo et al., 1998; Brewer, Wee and Seghi,
2004; Klemetti et al., 2006; Small, 2006).

Figure 1: Bar chart depicts the percentage distribution of
the method used during shade matching. X-axis denotes
the years of experience. Y-axis denotes the number of
students. All the dental students used only visual methods
(Blue) for shade matching.
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Figure 2: Bar chart depicts the association between
difficulties faced during shade matching with respect to
various years of experience. X-axis denotes the years of
experience. Y-axis denotes the number of students. Chi-
square test was done and was found to be statistically
significant (Pearson chi square, p value- 0.001;(<0.05).
Students with three years of experience and two years
of experience did not have any difficulties during shade
matching while students with one year of experience did
face difficulties.

50—
W vES
HErno

41
41.00%

NUMBER OF STUDENTS

3 YEARS OF EXPERIENCE 2 YEARS OF EXPERIENCE 1 YEAR OF EXPERIENCE
YEARS OF EXPERIENCE

13



Raj & Ranjan

In our study, Figure 2 showed that the majority of the
students with one year of experience did face many
difficulties during their shade matching process while
students with two years and three years of experience
did not face any difficulties. In the study by Habib.et.al,
majority of the respondents faced difficulty “sometimes”
or “ always” during the shade selection process(Habib,
2012). Even in the study by Klemetti.et.al, the majority
of the participants faced difficulty during shade
matching(Klemetti et al., 2006). Tooth shade selection
can be regarded as a challenging procedure even for the
experienced clinicians.

In our study, Figure 3 showed that more than half (57%)
of the participants preferred shade matching before
starting the procedure while the remaining participants
preferred to do it in between the procedure. In the study
by Habib.et.al, 55.4% of the participants selected the
shade at the end of the procedure(Habib, 2012). In the
study by Igbal.et.al, the observers preferred to select the
shade matching in the end of the procedure after all the
caries removal or after wetting the tooth surface(Igbal,
Shahid and Mm, 2017). Teeth tend to dry out towards
the end of a dental procedure or when a rubber dam is
applied. Therefore, it has been recommended to select
shades before the procedure(Passon and Lambert, 1994;
Joiner, 2004).

Figure 3: Bar chart depicts the association between
knowledge about the time of shade matching with respect
to various years of experience. X-axis denotes the years
of experience. Y-axis denotes the number of students.
Chi-square test was done and was found to be statistically
significant (Pearson chi square, p value- 0.003;(<0.05).
Students with three years and two years of experience
preferred to do shade matching before starting the
procedure while students with one year of experience
preferred to do it in between the procedure.
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In our study, Figure 4 showed that the students with one
year of experience (28%) preferred to ask for a second
opinion from other dentists than the students with three
years of experience(25%) during shade matching. In the
study by Habib.et.al, second opinions during the shade
selection process were sought either always or sometimes
by most of the respondents(Habib, 2012).
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Figure 4: Bar chart depicts the association between
the attitude of asking for another dentist’s opinion
during shade matching with respect to various years of
experience. X-axis denotes the years of experience. Y-axis
denotes the number of students. Chi-square test was done
and was found to be statistically significant (Pearson chi
square, p value- 0.009;(<0.05). Students with one year of
experience preferred to ask for a second opinion during
shade matching more than the students with three years
of experience.
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Figure 5: Bar chart depicts the association between the
attitude of asking for the patient’s opinion during shade
matching with respect to various years of experience.
X-axis denotes the years of experience. Y-axis denotes
the number of students. Chi-square test was done and was
found to be statistically significant (Pearson chi square,
p value- 0.020;(<0.05). Majority of the students with
three years of experience preferred to ask for the patient’s
opinion during shade matching.
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In our study, Figure 5 showed that 79% of the respondents
always asked for the patient’s opinion during shade
matching. In the study by Sambandam.et.al, 80.7% of the
respondents asked for the patient’s opinion(Sambandam
and Ramesh, 2017). In the study by Habib.et.al, patient’s
opinions were sought either always or sometimes by
90% of the respondents(Habib, 2012). Wagenaar.et.al
stated that whenever an object such as a tooth is viewed
for longer than 10 seconds, the colour vision capability
of the eyes decreases rapidly and the perceived colour



does not remain stable(Barrett et al., 2002; Wagenaar
and Smit, 2004; Wee, 2006). In order to overcome this,
get a second opinion from another dentist or from the
patients themselves for a better outcome.

In our study, Figure 6 showed that the natural light
(749%) was the most commonly used light during shade
matching. Students with two years and three years of
experience found the natural light to be more reliable and
effective than the dental unit light. But many students
with one year of experience used dental light for shade
matching. In the study by Alruwaili.et.al, dental unit
light was used more than the natural light to do shade
selection(Alruwaili et al., 2018). Studies by Sambandam.
et.al and Habib.et.al showed similar results to our study.
Natural light was used more than the other sources of
light(Habib, 2012; Sambandam and Ramesh, 2017).
Northern daylight is considered a standard for judging
good lighting. However, in everyday dental practice we
can’t rely on sunlight so color-corrected fluorescent
lights with CRI of 90 or above are recommended(Barna et
al., 1981). The use of incandescent bulbs and dental unit
lights is not recommended because of greater amount of
light emittance(Wee, 2006).

Figure 6: Bar chart depicts the association between the
knowledge about the type of light used during shade
matching with respect to various years of experience.
X-axis denotes the years of experience. Y-axis denotes
the number of students. Chi-square test was done and was
found to be statistically significant (Pearson chi square, p
value- 0.001;(<0.05). Students with three years and two
years of experience used only natural light during shade
matching. Students with one year of experience were less
aware about the effectiveness and reliability of natural
light and they mostly used dental unit light.
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In our study, Figure 7 showed that more than half (69%)
the participants preferred to select the shade separately
for different regions of the tooth surface. In the study by
Sambandham.et.al, 66.7% of the participants preferred
to determine the shades as cervical, middle and incisal
thirds(Sambandam and Ramesh, 2017). Teeth are known
to possess a gradation of colour from the cervical to
the incisal area(Wee, 2006). According to Schwabacher.
et.al and O’Brien.et.al, the cervical color is modified by
scattered light from the gingiva whereas the incisal colour
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is often translucent and is affected by its background.
Therefore, shade should be selected separately for
different regions of the tooth surface(Schwabacher,
Goodkind and Lua, 1994; O’Brien et al., 1997).

Figure 7: Bar chart depicts the association between
awareness about shade matching separately for different
regions of tooth surface with respect to various years of
experience. X-axis denotes the years of experience. Y-axis
denotes the number of students. Chi-square test was done
and was found to be statistically significant (Pearson chi
square, p value- 0.001;(<0.05). Students with three years
of experience were aware about the shade matching done
separately for different regions of the tooth surface more
than the students with one year of experience.
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Figure 8: Bar chart depicts the association between the
most commonly used shades with respect to various years
of experience. X-axis denotes the years of experience.
Y-axis denotes the number of students. Chi-square test
was done and was found to be statistically significant
(Pearson chi square, p value- 0.003;(<0.05). A2 shade
was the most commonly used shade among students with
two years and three years of experience but according to
students with one year of experience A1 shade was the
commonly used shade.
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In our study, Figure 8 showed that A2 shade was the most
commonly used shade among students with two years
and three years of experience but according to students
with one year of experience A1 shade was the commonly
used shade. Even in the study by Sambandham.et.al,
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A2 shade was considered as the most commonly used
shade(Sambandam and Ramesh, 2017). But in the study
by Alruwaili.et.al, B1 shade was commonly used in
practice(Alruwaili et al., 2018). The variation in the
results may be to different geographical areas and a
completely different population.

Figure 9: Bar chart depicts the association between
awareness about shade guides with respect to various years
of experience. X-axis denotes the years of experience.
Y-axis denotes the number of students. Chi-square test
was done and was found to be statistically significant
(Pearson chi square, p value- 0.02;(<0.05). Majority of the
students were aware about the shade guides.

s0—
W vES
HEno

40—

30—

45
46.00%|

20—

NUMBER OF STUDENTS

22
10 22.00%

3 YEARS OF EXPERIENCE 2 YEARS OF EXPERIENCE 1 YEAR OF EXPERIENCE
YEARS OF EXPERIENCE

Figure 10: Bar chart depicts the association between
awareness about recent advancements in shade matching
with respect to various years of experience. X-axis denotes
the years of experience. Y-axis denotes the number of
students. Chi-square test was done and was found to be
statistically not significant (Pearson chi square, p value-
0.07;(>0.05). Students with three years of experience were
slightly more aware about the recent advancements than
the students with one year and two years of experience.
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In our study, Figure 9 and Figure 10 showed that the
majority of the participants (88%) were aware about
the shade guides that were used during shade matching
but only 13% of them were aware about the recent
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advancements in shade matching techniques. In the
study by Alruwaili.et.al, it was reported that 69.24% of
the participants used the standard shade guide while the
remaining participants used the shade guide provided
by the company that manufactured those composite
materials(Alruwaili et al., 2018). Shade guides have
said to have some disadvantages. To avoid all those
mistakes, a new shade guide Vita 3D Master has been
developed using Munsell’s terminology. It utilizes the
colour perception concept with five levels of values and
three levels of chroma and hue and has been proved to
be more accurate than the other theories(Hammad, 2003;
Yuan et al., 2007; Nakhaei et al., 2016). The finding from
the present study adds to the consensus of the previous
studies. Limitations of the study were smaller sample
size so it cannot be generalised to the whole population.
Further studies can be done with a larger population.

CONCLUSION

From the present study, we can conclude that the
dental students had comparatively better understanding
and knowledge about the principles of tooth shade
selection. Majority of them did not face any difficulties
during shade matching and they always preferred to
do shade selection for different regions of the tooth
surface separately and to get a second opinion for a
better outcome. They had better knowledge about the
effectiveness and reliability of natural light during shade
matching. But the knowledge about recent advances in
shade matching was very less so better training and
work experience can help them to understand about the
advancements and the significance of shade matching.
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