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ASSESSMENT OF CONCEPT OF SHADE SELECTION OF DENTISTS
PRACTICING ESTHETIC DENTISTRY
1
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ABSTRACT
The aim of this cross sectional study was to determine the knowledge and concept of shade selection
amongst dentists practicing esthetic dentistry in Karachi. A total of 283 participants were recruited
in this study, out of which 183 were females and 100 were males. Each participant was asked to fill
a questionnaire comprising of questions regarding shade selection.
Out of the total number of subjects, 47.8% of the dentists believed that the dentist should give only
their advice to the patients on final shade selection. 34.2% preferred to rest their eyes on a blue or
grey object prior to shade selection.71.6% thought it was best if the tooth remains moist at the time of
shade selection. 83.5% preferred to perform shade selection prior to dental procedure.
The questionnaire revealed some startling deficiencies in the practice of shade selection amongst
dentist in Pakistan. Significant effort needs to be made in educating dentists about the proper guidelines regarding shade selection.
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INTRODUCTION
One of the keys to success in esthetic dentistry is
the ability to produce restorations with appropriate
shades matching the natural teeth. Artificial restorations should match the individual shade characteristics and variability present in the natural dentition.
However, color perception may differ from individual
to individual1 which may impact the esthetic quality
of the final restorations.

background color5, receiver’s eye, hereditary deficiencies
in color perceptions, experience6 etc.
Patient’s dissatisfaction in terms of shade of restorations has been of prime concern for dentists7. The
determination of proper color and shade for a restoration
is a subjective assessment requiring comprehensive
understanding of the science and numerous factors in
order to achieve a satisfactory result suitable for both
the dentist and the patient.

Shade selection is an art which can be acquired by
understanding both the basic concept and principles of
color and color science.2,3 The three dimensions of color
are Hue (tone of color), Chroma (intensity and saturation of the color tone) and Value (relative lightness and
darkness of the color tone). These dimensions of color
are significantly influenced by numerous factors such
as type and the quality of illumination4, environment,

Inappropriate shade selection often requires restorations to be repeated by the laboratory putting an
extra burden on the technicians both in terms of time
and cost. One study suggested that approximately 50%
of the remakes for an esthetic restoration are due to
faulty shade selection.8Advancing the field of esthetic
dentistry and overcoming the miscommunication between the dentist and the technician9 may help minimize
this error.
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Ideally the process of shade selection should be
a collaborative effort between the patient and practitioner. However, ultimately it is up to the dentist
to use his experience to properly guide the patient in
proper shade selection for the restoration to ensure a
satisfactory final outcome.
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Aim of this study was to determine the knowledge
and concept of shade selection amongst the practitioners
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of esthetic dentistry in Karachi.
MATERIALS AND METHODS
It was a cross sectional study done at a private
dental hospital in Karachi. Sample size was 282. All
dentists who practice esthetic dentistry i.e. work for
beautification of patient’s smile using restorative
material in the teaching institutes as well as private
clinics were included in this study.
Inclusion Criteria
Both male and female dentists, aged between 22
to 40 years. General dentists and Specialists. Dentists
with a minimum of 1 year of clinical experience.
Exclusion Criteria
Dentists working only on a particular specialization
and not any in other field; orthodontists color blind and
practitioners who were not from Pakistani.
All the dentists who fulfilled the inclusion criteria,
after the approval by the Institutional Ethical Review
Committee were included in the study. All the participants were asked to fill a questionnaire. The questionnaire comprised of two parts; first part consisted
of bio- data, the second part consisted of questions
associated with shade selection.
Data were entered and analyzed using Statistical

Package for Social Sciences (SPSS) Version 21. Frequency and percentages were calculated for qualitative
variables. Effect modifiers were controlled by stratification.
RESULTS
A total of 283 dentists took part in this study, out
of which 183 were females and 100 were males with
an age range of 22 to 40 years. The participants were
asked to fill a questionnaire comprising of six relevant
questions regarding shade selection with their practices.
The questionnaire revealed the following results (shown
in tables 1-6).
DISCUSSION
The vast majority of the dentists tested in this
study utilized daylight as their primary light source
during shade selection (table 1). Interestingly, more
experienced dentists utilized either the dental unit
light or a white LED light during shade selection than
their less experienced counterparts. Numerous studies
have shown the use of light correcting devices to be
more accurate than daylight during shade selection.11,12
However, these devices are not widely available in Pakistan therefore, daylight being the next best option.
Dental unit light and white LED light is too bright13 and
therefore should not be used as a primary light source
during shade selection as it can alter the perception of

TABLE 1: LIGHT SOURCE PREFERRED WHEN PERFORMING SHADE SELECTION
Light Source
Used For Shade
Selection

Total (%)

Gender

Clinical Experience

Male(%)

Female (%)

>2 years (%)

<2 years (%)

Daylight

95.3

92.7

96.7

90.4

97.8

Dental unit light

2.5

4.2

1.6

5.3

1.1

White LED

1.1

2.1

0.5

3.2

0.0

Any

1.1

1.0

1.1

1.1

1.1

TABLE 2: INVOLVEMENT OF THE PATIENT IN SHADE SELECTION
Patient nvolvement In
shade selection

Total (%)

Yes, but the dentist should
make the final decision

Gender

Clinical Experience

Male (%)

Female (%)

47.8

54.2

44.5

48.9

47.3

Yes, but the dentist should
only give his/her advice to the
patient

47.8

42.7

50.5

47.9

47.8

No, it should be entirely dentist’s decision

1.1

1.0

1.1

1.1

1.1

The choice of shade is entirely
up to the patient

3.2

2.1

3.8

2.1

3.8
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TABLE 3: IMPROVEMENT OF SHADE SELECTION ABILITY WITH EXPERIENCE
Improvement of
shade selection
ability with Experirnce

Total (%)

Gender

Clinical Experience

Male (%)

Female (%)

>2 years (%)

<2 years (%)

Yes

89.2

86.5

90.7

88.3

89.7

No

2.9

4.2

2.2

4.3

2.2

Has remained same

7.9

9.4

7.1

7.4

8.2

TABLE 4: SHADE SELECTION AFTER PERFORMING A LONG PROCEDURE
Total (%)

Gender

Clinical Experience

Male (%)

Female (%)

>2 years (%)

<2 years (%)

Immediately following
a procedure

24.1

25.0

23.6

18.1

27.2

You take 10 minutes
rest and then perform
shade selection

36.3

30.2

39.6

34.0

37.5

You rest your eyes on
blue or grey object for
a few minutes

34.2

40.6

30.8

42.6

29.9

Don’t do shade selection on the same day

5.4

4.2

6.0

5.3

5.4

TABLE 5: USUAL METHOD OF PERFORMING SHADE SELECTION
Total (%)

Gender

Clinical Experience

Male (%)

Female (%)

>2 years (%)

<2 years (%)

Completely dry the tooth
prior to shade selection

25.5

34.4

20.9

20.2

28.3

Ensure the tooth is slightly
moist during shade selection

71.6

62.5

76.4

77.7

68.5

With the rubber dam in place

2.9

3.1

2.7

2.1

3.3

TABLE 6: MOST APPROPRIATE TIME TO PERFORM SHADE SELECTION
Best time for Shade Selection

Total (%)

Before the dental procedure
After the dental procedure

Gender

Clinical Experience

Male (%)

Female (%)

>2 years (%)

<2 years (%)

83.5

74.0

88.5

81.9

84.2

16.5

26.0

11.5

18.1

15.8

shade and can result in eye fatigue regardless of the
type of LED used in the dental unit light type.14
Almost all the dentists were in favor of involving
patients in the shade matching process but a great
controversy arose over who should be responsible for
the final decision as to which shade to use (table 2).
Almost half of the participants were in favor of the

dentist having the final say. The other half were of the
opinion that the dentist should only give the advice and
patient should make the final shade selection.15 Females
had a slightly greater tendency to consider their role
as primarily advisory, whereas male dentists were
somewhat more in favor of making the final decision
themselves.
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There was no consensus amongst the participating
dentists as to their preferred time of shade selection
(table 4). The participants were almost evenly divided
into three groups: those favoring immediately after
the procedure, other preferring 10 minutes after the
procedure while others believed they should rest their
eyes on grey or blue object for few minutes prior to
shade selection. These results were of some concern
as majority of the dentists were unaware of the best
time for shade selection. Resting your eyes on grey or
blue object for few minutes allows to refresh your eyes
and thus gives the best matched shade16. Performing
shade selection immediately after the procedure can
be counter-productive as staring at an object for a
prolonged period can result in hue accommodation17
and saturation of color receptors may occur. This may
not be the appropriate time for shade selection. More
experienced dentists tended to have better concepts in
this area, preferring to either rest 10 minutes or gaze at
a grey or blue color for a few minutes before performing
shade selection. This is in contrast to their more inexperienced counterparts, more of whom preferred to do
shade selection immediately following a procedure.
Although majority of dentists preferred shade selection when the tooth was moist but a large minority
preferred to perform shade selection on a dry tooth (table
5). Less experienced dentists and males in particular
were more likely to favor completely drying the tooth
prior to shade selection. This finding is unfortunate as
clearly a moist tooth is the best condition to perform
shade selection because when a tooth is dry, Chroma
and translucency decrease and value increases.18 Thus
can result in poor shade match as the natural oral environment is moist. Although the present study shows
an improvement in understanding of this point with
experience, it is still unfortunate to note that about
one fifth of experienced practitioners still prefer to
completely dry the tooth.
The vast majority of dentists chose to perform
shade selection before the start of the dental procedure whereas a minority chose to perform it after the
dental procedure (table 6). Males in particular were
comparatively more prone to perform shade selection
after the procedure.
CONCLUSION
Deficiencies in the practice of shade selection by
dentists was noticed. Significant efforts need to be
made in educating dentists about the proper guidelines
regarding shade selection.
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