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ABSTRACT

Introduction: No existing local literature and guidance is
currently available regarding shade selection by the patients
for artificial teeth set of complete denture. Results of studies
done in other countries cannot be generalised in our local
population; hence there is a need to know the desires of our
population. Keeping this research question in mind, this study
reflects the behavioural aspects and wishes of patients towards
artificial teeth shades.

Aim: To observe and compare the shade preferences of artificial
teeth during complete denture fabrication in diverse sample of
both male and female patients in two different dental colleges.

Materials and Methods: A cross-sectional study was
conducted in the Department of Prosthodontics and Crown
and Bridge, KM Shah Dental College and Hospital, Vadodara
and Sri Guru Ram Das Institute of Dental Sciences and
Research, Amritsar during the time period of May 2016 to
September 2019. A total of 824 participants with complete
denture treatment needs, participated from two different

INTRODUCTION

Dental aesthetics is very well associated with positive effect on
patients’ self-esteem [1]. The psychology of looking and feeling good
even in old age directly effects the quality of life. Elderly patients give
importance to appearance because it affects social interactions [2].

In the study done by Carlsson GE et al., respondents agreed,
that beautiful teeth were important for how person was treated by
other people [3]. Denture treatment restores aesthetics, phonics
and function for patients so that they can interact confidently in
society. Aesthetics depend on anterior teeth selection which has
no set rules but certain anatomical landmarks and manufacturer
guides can be used for shape and size selection. Conventionally,
teeth shades were selected in harmony with skin colour, hair and
eyes but as media is influencing the masses and promoting extreme
makeover, the preference of shades are becoming area of conflict
between dentist and patient. Eventually patients demand should be
given preference [4]. Preference to patient desires along with active
participation while shade selection is very well advocated [5] but
somehow missing in our day-to-day dental practice.

Contradictory studies showing inverse, moderate to strong and even
no relation between skin tone and natural teeth values are available
in literature [6-12]. Therefore, these studies have very low external
validity for our local population. A few studies have been done in
India regarding skin and tooth colour. A study by Veeraganta SK et
al., found no significant relation between gender and skin colour to
value of tooth shade [13] whereas another study showed an inverse
relation [14]. The Indian skin tone varies according to geographic
location and fall into three i.e., fair, medium and dark categories.
Many patients in our day to day practice do wish for lighter shades
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dental colleges. Upper anterior molds of Acry Rock (Ruthinium
Dental Products Pvt., Ltd.,) acrylic teeth in 18 different shades
of A1, A2, A3 A3.5, A4, B1, B2, B3, B4, C1, C2, C3, C4, D2,
D3, D4, E1and F1 were used and participants were asked to
choose aesthetically pleasing shades for themselves in both
the colleges. The frequency distribution was recorded and
compared using the Chi-square test for statistical analysis for
preference of shades between male and female participants
of two colleges.

Results: The most preferred shades were A1, B1, D2 and E1 by
both male and female participants in both the colleges and the
shade selection was statistically significant (p-value=0.0018),
while no statistically significant difference was seen in preference
of shades between male and female participants at both the
colleges.

Conclusion: Patients primarily preferred the lighter shades
with high values. This should be kept in mind during treatment
planning to increase the psychological acceptance of aged
patients towards artificial dentures.

Keywords: Aesthetic, Artificial teeth, Complete denture

of teeth but there is no existing literature to guide. As a result, shade
selection is usually done intuitively, based on the few shades available
in market, past personal experience of dentist with their patients or
at times left totally on the discretion of laboratory personnel.

In light of inconclusive evidence, the feasible option left is to respect
the patient’s wishes, therefore this initial study was designed
to observe and compare the shade preference of artificial teeth
amongst diverse sample of both male and female patients visiting
two dental colleges. This may be even helpful to teeth manufacturing
companies to come up with more choices or combinations of teeth
shades based on local demands.

Null Hypothesis of the study stated that no difference exists
between gender and college location on the shade preferences
of artificial teeth in completely edentulous population visiting two
dental colleges of Vadodara and Amritsar cities.

MATERIALS AND METHODS

A cross-sectional study was conducted in the Department of
Prosthodontics and Crown and Bridge, of KM Shah Dental College
and Hospital, Vadodara, SV and Department of Prosthodontics
of Sri Guru Ram Das Institute of Dental Sciences and Research,
Amritsar during the time period of May 2016 to September 2019.
Approval to conduct the study was obtained from the respective
ethics committees of both the institutes with approval nos. SVIEC/
ON/DENT/RPI/6008 and 2632/IDSR/2016.

On the basis of reference study by Peltzer K et al., minimum of 206
participants were enrolled in the study [15]. Since, the sample was
collected from 2 colleges; it was multiplied by multiplying factor of 2
for cluster sampling. N=206"2. Therefore, 412 male and 412 female
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participants from both the colleges were enrolled in the study,
totalling to 824 participants.

Inclusion criteria: Patients with complete denture treatment needs
above age group of 50 years, willing to participate in the study were
included in the study.

Exclusion criteria: Patients with partial dentures, single complete
dentures and having any serious vision problems or issues were
excluded from the studly.

The participation information sheet was given to all the patients
and informed consent was obtained. A standard methodology was
maintained in both the colleges. Upper anterior moulds of Acry Rock
(Ruthinium Dental Products Pvt., Ltd.,) acrylic teeth in 18 different
shades of A1, A2, A3 A3.5, A4, B1, B2, B3, B4, C1, C2, C3, C4,
D2, D3, D4, E1 and F1 were used to analyse the shade preference

of participants [Table/Fig-1].
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[Table/Fig-1]: Shade selection guide.

There are generally four categories to represent hue in shade guides.
A represents yellow- red, B yellow, C grey and D as red- yellow-grey.
Most natural teeth fall in the series of yellow and yellow red [16]. Lighter
teeth shows lesser intensity and more proportion of yellow than the
darker teeth showing more intensity and amounts of red [17]. Paravina
RD et al., had classified shades into 4 types according to value [18]:

Highest value (shades A1, B1, A2, B2)
High value (shades C1, D2, A3, D4)
Medium value (shades B3, B4, C2, D3)
Low value (shades A3.5, C3, A4, C4)

Two more shades E1 and F1 also were supplied by manufacturer in
acrylic teeth sets which fell in category of yellow shade only. Patients
were shown shades in natural daylight between 10 AM-12 noon
and asked to choose aesthetically pleasing shades for themselves.
The reason for choosing the particular shade was also asked from
participants.

STATISTICAL ANALYSIS

The data was then recorded in the Microsoft excel sheet and
analysed using the SPSS version 25.0. The frequency distribution
was recorded and compared using the Chi-square test for statistical
analysis, with significance level of 0.05.

RESULTS

In this study, a total of 824 participants participated with 206 males
and 206 females from each college. Mean age of male participants in
SGRD College Amritsar was 63.62+8.4 years and female participant
was 61.01+8.1 years. Mean age of male participants in KMSDCH,
Vadodara was 65.31+8.4 years and the female participant was
65.44+7.3 years. The participants in KMSDCH preferred mainly A1
B1 B2 D2 E1 out of eighteen shown [Table/Fig-2]. The participants
in SGRD College preferred shades A1 B1 C1 D2 E1 out of eighteen

CI?V QO

lll “

RUTHINIUM

ACRY ROCK

www.jcdr.net

[Table/Fig-3]. Four shades A1 B1 D2 and E1 were commonly
preferred in both the centres, but no statistically significant difference
was observed in preference of male and females in any specific
shade. The results obtained were non-significant in all the shades.
[Table/Fig-4].

Male Female
Shade n % n % Total
A1* 58 28.14 61 29.75 119
A2 4 1.94 2 0.98 6
A3 0 0 0 0 0
A3.5 5 2.43 0 0 5
A4 1 0.49 0 0 1
B1* 80 38.81 89 42.91 169
B2* 5 2.43 6 2.93 11
B3 1 0.49 4 1.95 5
B4 1 0.49 2 0.98 3
C1 7 3.40 2 0.98 9
c2 3 1.46 0 0 3
C3 1 0.49 6 2.93 7
C4 1 0.49 0 0 1
D2* 28 13.59 14 6.83 42
D3 2 0.97 2 0.98 4
D4 3 1.46 0 0 3
E1* 5 2.43 16 7.80 21
F1 1 0.49 2 0.98 3
Total 206 100 206 100 412

[Table/Fig-2]: Participants distribution according to gender for shade in KMSDCH

college.
*highlighted shades are of maximum preference

Male Female
Shade n % n % Total
Al* 41 19.90 37 17.96 78
A2 3 1.46 2 0.97 5
A3 0 0 0 0 0
A3.5 0 0 2 0.97 2
Ad 0 0 0 0 0
B1* 85 41.27 105 50.97 190
B2 4 1.94 4 1.94 8
B3 4 1.94 2 0.97 6
B4 0 0 4 1.94 4
c1* 10 4.85 10 4.85 20
c2 6 2.91 2 0.97 8
C3 3 1.46 1 0.49 4
C4 0 0 0 0 0
D2~ 34 16.50 23 11.17 57
D3 3 1.46 2 0.97 5
D4 4 1.94 3 1.46 7
E1* 6 2.91 8 3.88 14
F1 3 1.46 1 0.49 4
Total 206 100 206 100 412

[Table/Fig-3]: Participants distribution according to gender for shade in SGRD college.

*highlighted shades are of maximum preference

[Table/Fig-5] shows statistically significant difference of shade
preference between both the colleges. Shade preference for the
lighter shade was seen more amongst KMSDCH population. The
most preferred shades A1, B1, C1, B2, D2 E1 by males and female
participants in both the colleges were in category of highest and
high value groups as classified by Paravina RD et al., [18].
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Male Female Total .
Chi-square

Shade n % n % n % statistic value | p-value
Al 99 24.0 98 23.8 197 23.9
A2 7 1.7 4 1 11 1.3

3.214 0.523
A3.5 5 1.2 2 0.5 7 0.8
Ad 1 0.2 0 0 1 0.1
B1 165 40 194 471 359 43.6
B2 9 2.2 10 2.4 19 2.3

9.086 0.059
B3 5 1.2 6 1.5 11 1.3
B4 1 0.2 6 1.5 7 0.8
C1 17 4.1 12 2.9 29 3.5
c2 9 2.2 2 0.5 11 1.3

7.264 0.123
C3 4 1 7 1.7 1 1.3
C4 1 0.2 0 0 1 0.1
D2 62 15.0 37 9 99 12
D3 5 1.2 4 1 9 1.1 1.063 0.587
D4 7 1.7 3 0.7 10 1.2
E1 1 2.7 24 5.8 35 4.2

5.156 0.076

[Table/Fig-4]: Frequency distribution Chi-Square test to observe the difference

between male and female participants.
p-value <0.05 to be considered significant. Total N=824 subjects

KMSDCH college SGRD college
Shade n % n %
Al 119 28.9 78 18.9
A2 6 1.5 5 1.2
A3 0 0 0 0
A3.5 5 1.2 2 0.5
A4 1 0.2 0 0
B1 169 41 190 46.1
B2 11 2.7 8 1.9
B3 5 1.2 6 1.5
B4 3 0.7 4 1
C1 9 2.2 20 4.9
c2 3 0.7 8 1.9
C3 7 1.7 4 1
C4 1 0.2 0 0
D2 42 10.2 57 13.8
D3 4 1 5 1.2
D4 3 0.7 7 1.7
E1 21 5.1 14 3.4
F1 3 0.7 4 1
Total 412 100 412 100
x? value=15.852, p-value <0.0018

[Table/Fig-5]: Frequency distribution Chi-Square test to observe the difference

between two colleges.
p-value <0.05 to be considered as significant

DISCUSSION

The findings of this study demonstrate no difference in shade
preference between male and female participants, showing that even
male participants gave equal importance to lighter shades and displayed
same cosmetic awareness as females. Statistically significant difference
in shade selection was observed in preference of patients from two
colleges. Therefore, null hypothesis was partly rejected.

This study indicates good cosmetic awareness of participating
population. The major reason quoted for choosing aesthetically
pleasing shade by patients was due to societal expectations and
desire to look young and attractive. Many patients gave reason that
in society, persons with lighter teeth are well accepted. Their relatives
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and children also want them to have new dentures with nice looking
teeth. A few patients in the study wanted lighter or brighter shades
similar to those of their friends and relatives. Some even wanted nice
and healthy teeth as those of their treating dentists. For some patients’
the reason for wanting lighter teeth was related to expectations that
the new denture should come with pleasing teeth.

In progressive India with changing socioeconomic conditions,
mindset of elderly patients is also changing. No longer, fulfiment of
functional requirement in denture can be given primary importance.
Globalisation and digitalisation have affected all the economic
classes thus, their aesthetic demands cannot be disregarded.

Many studies conducted abroad have already evidenced the desire
of lighter shade teeth in population of varying age groups. It was seen
that individual’s satisfaction with tooth shade was age independent
[19]. Tooth shade was considered as prime factor for dental
aesthetics and generally people were interested in improving their
appearance by teeth whitening [20]. Another study has emphasised
that brighter teeth shade influenced the smile attractiveness which is
independent of skin tone [21]. Teeth shade even affected the social
perceptions [22]. Discontentment about tooth shade had adverse
effect on patient’s satisfaction regarding dental appearance [23]. It
was also observed that common persons were more conscious of
teeth shade as compared to dentist because they found dark teeth
less appealing [24]. Psychophysical researches on image analysis
have also shown that teeth whitening results in decisions towards
better intellectual ability, social competence and relationships [25].
Therefore, it can be inferred that, no one likes stained or dark teeth.
Even in media and society, dark and irregular teeth are detested
and associated with low self-esteem. Light and brighter teeth
are promoted cosmetically and considered healthier and more
acceptable. After undergoing gradual physiologic changes in natural
teeth i.e., attrition, abrasion, darkening, staining, pathological
migration, fractures, caries and eventual periodontal loss, it may
be quite natural for elderly patients to desire lighter shades in their
dentures reflecting their desire to look young and healthy again. It
boosts their confidence and improves self-worth. Therefore, the
psychology and wishes of aged patients must be kept in mind for
better acceptance of prosthesis.

Limitation(s)

There might be some variations in subjective way of shade selection
due to age related problems in elderly. Results of the study cannot
be generalised as only two dental colleges were involved. Results of
the study should be interpreted with caution as it is just a preliminary
study showing not in the literal sense desire of lighter teeth rather
indirectly reflecting the psychology of aged patients aspiring for
healthy set of nice looking teeth after tooth loss. More standardised
approach with better quantitative and qualitative methodology can
be applied in future studies of other dental colleges and private set-
ups to support these results.

Future recommendations: The future studies on oral rehabilitations
should be approached in holistic manner keeping in mind appearances
of aged and psychological issues related to aging.

CONCLUSION(S)

Patients primarily preferred the lighter shades with high values.
This should be kept in mind during treatment planning to increase
the psychological acceptance of aged patients towards artificial
dentures. These findings may also provide base for more research
in the area of aesthetics and psychology of aged patients.
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