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Role of Colors in Pediatric Dental Practices
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Objective: This study evaluated the association between colors and emotions in a pediatric dental population. 
Study design: In this randomized cross-sectional study, 100 children aged 6-12 years were categorized as 
non-anxious and anxious using Corah’s Dental Anxiety Scale–Revised. They were then instructed to color 
two cartoon faces, one depicting happiness emotion and the other, sadness, with any of six colors provided. 
Data obtained were statistically analyzed. Results: The mean Corah’s Dental Anxiety scores were 11.7 and 
4.97 for the anxious and non-anxious children, respectively. Both groups expressed the highest preference 
for the color yellow for happiness emotion. No significant differences were observed between color choices 
in either group (p>0.05), except for black which was not chosen by any child for happiness (p<0.005). 
Children in both groups significantly preferred red for sadness emotion. No significant differences were 
observed between color choices in the anxious group (p>0.05). In the non-anxious group, yellow assumed 
significant preference over green (p<0.05). Conclusions: Yellow was the most-preferred color and black, 
the least-preferred, for happiness emotion, whereas, for sadness emotion, red and green were the most- and 
least-preferred colors, respectively. Color preference was not affected by the presence of dental anxiety.
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INTRODUCTION

Dental anxiety and specific phobia of dental procedures 
are prevalent conditions that can cause substantial 
distress to the pediatric dental patient and often lead to 

dental neglect.1 A review of studies in children and adolescents 
has revealed that the prevalence of dental fear and anxiety varies 
from 6% to 20% in 12 different populations, with a mean of 11%.2 

The perception of painful and unpleasant stimuli associated with 
the dental environment is often a precursor to the development 
of dental anxiety.3 The changing expectations of children today 
encourages pediatric dentists to develop a more child-friendly 
atmosphere in dental clinics.4

It is widely recognized that colors have a strong impact on our 
emotions and feelings.5 Color has the ability to inspire, excite, soothe, 
heal and even agitate. This is particularly true for children, who can 
be extra sensitive to the impact of color.6 Moreover, color stimulates 
and works synergistically with all the senses, symbolizes abstract 
concepts and thoughts, expresses fantasy or wish fulfillment, recalls 
another time or place and produces an emotional response.7 Some 
colors may be associated with several different emotions and some 
emotions are associated with more than one color. The relationship 
between color and emotion is closely tied to color preferences, that 
is, color preferences are associated with whether a color elicits posi-
tive or negative feelings.8

If the colors of the dental environment can have a positive 
impact on the child’s behavior, it is possible that those colors may 
add to the comfort of a child and reduce dental anxiety. Hence, the 
importance of picking out the right color for a pediatric dental clinic 
should not be underestimated. The use of child-friendly colors in the 
dental office could create a positive dental environment for children. 
The present study aimed to evaluate the association of colors with 
emotions in a pediatric dental population aged 6 to 12 years.

MATERIALS AND METHOD
The present cross-sectional study included 100 children 

aged 6 to 12 years, randomly selected from a children’s home in 
Udaipur, Rajasthan state, India. Inclusion criteria were a history of 
previous dental experience and no physical, mental or emotional 
condition that could affect the child’s ability to understand and 
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follow instructions. Ethical clearance from the institutional Ethical 
Committee was obtained, as also written, informed consent of the 
parents/guardians. All children assented to participate in the study.

The age distribution of the study sample is presented in Table 1. 
A majority (74%) of the children were 9-12 years of age.

The children and their parents/guardians were first given general 
instructions about the interview procedure in a common room by 
examiner A. The examiner then interviewed each child separately in 
the presence of the parent who was only allowed to observe silently 
so as to avoid any bias. The children were asked the four questions 
from Norman Corah’s Dental Questionnaire9 (Figure 1). The exam-
iner provided five answers to each question from the questionnaire, 
translated to the local language in simple words, and the child was 
asked to select one. The answer to each question was allotted a score 
of 1 (not anxious) to 5 (extremely anxious) as described in Corah’s 
Dental Anxiety Scale – Revised,9 leading to a total score ranging 
from 5 to 20. Children obtaining a score of 9 or more were catego-
rized as anxious and those who scored below 9 were considered as 
non-anxious as far as dental treatment was concerned.9

Next, the children were all made to sit in a large room, at 
distances from each other sufficient to eliminate any possibilities 
of copying or discussion. Parents were not present during this part 
of the study. Each child was given a happy, smiling, cartoon face 
printed on paper and 6 crayon pencils (blue, green, yellow, pink, red 
and black) by examiner B and instructed to fill in the cartoon face 
with a color that best suited a happy emotion. The same process was 
repeated with a cartoon face that depicted sadness (Figure 2).

Data collected was tabulated and subjected to statistical analysis 
using Statistical Package for Social Sciences software version 19 
for Windows (SPSS Inc., Chicago, IL, USA). The probable associa-
tion between emotions and preferred colors was evaluated using the 
chi-square test. For all tests, a P value ≤ 0.05 was considered to be 
statistically significant.

Figure 1: Corah’s Dental Anxiety Scale, Revised (DAS-R)

Figure 2: Cartoon faces depicting happiness and sadness emotions
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RESULTS
Of the 100 children, 58 were categorized as anxious and 42 as 

non-anxious (Table 1). The mean Corah’s Dental Anxiety Score was 
11.60 for the anxious children and 4.92 for the non-anxious chil-
dren. Table 1 presents the categorization of the study sample by age 
as anxious and non-anxious children with the mean Dental Anxiety 
Score (DAS) for each age group. The 11-year age group had the 
highest DAS, followed by the 12 year-olds.

Table 2 presents the color preference for happiness emotion. 
Both anxious and non-anxious groups expressed the highest prefer-
ence for the color yellow (43% and 45%), followed by blue (22.4% 
and 23.8%), green (15.5% and 10.4%), pink (8.6% and 11.9%) and 
red (10.3% and 7.1%).

Table 3 presents a comparison of color preferences of anxious 
and non-anxious children for happiness emotion. No significant 
differences were observed between color choices in either group (p 
> 0.05), except for the color black which was not chosen by any 
child for depicting happiness (p < 0.005)

Table 4 presents the color preference for sadness emotion. 
Children in both the anxious and non-anxious groups preferred 
red (29.3% and 33.3%), followed by yellow (17.2% and 26.1%), 
black (15.5% and 21.4%), pink (15.5% and 9.5%), blue (8.6% 
and 9.5%) and green (13.7% and 0%). Table 5 presents a compar-
ison of color preferences of anxious and non-anxious children 
for sadness emotion. No significant differences were observed 
between color choices in the anxious group (p > 0.05). In the 
non-anxious group, yellow assumed significant preference over 
the color green (p < 0.05).

No differences in color preference were observed between the 
anxious and non-anxious groups (Tables 2 and 4).

Discussion
Color psychology is the study of color as a determinant of 

human behavior. Psychologically, colors can have an amazing effect 
on every individual. The appreciation for color does not develop 
in adulthood. Babies and children are also affected by it – both 

Table 1: Distribution of study sample by age and Dental Anxiety Scores (DAS)

Age (years) Number of children
Anxious children Non-anxious children

n (%) Mean DAS n (%) Mean DAS
6 10 6 (60%) 10.60 4 (40%) 5

7 9 5 (55.56%) 11.20 4 (44.44%) 5.50

8 8 6 (75%) 11 2 (25%) 4

9 13 9 (69.23%) 11.11 4 (30.77%) 5

10 13 6 (46.15%) 12 7 (53.85%) 4.28

11 11 6 (54.55%) 12.66 5 (45.45%) 6

12 37 21(56.76%) 12.61 16 (43.15%) 4.68

 Total 100 58 11.6 42 4.92

Category Yellow Blue Green Red Pink Black
Anxious (n=58) 25 (43.10%) 13 (22.41%) 9 (15.51%) 6 (10.34%) 5 (8.62%) 0 

Non-anxious (n=42) 19 (45.23%) 10 (23.80%) 5 (11.90%) 3 (7.14%) 5 (11.90%) 0 

Total (n=100) 44 (44%) 23 (23%) 14 (14%) 9 (9%) 10 (10%) 0 

Table 2: Color preference of children for happiness emotion

Anxious P value Non-anxious P value

Yellow vs

Blue 0.967

Yellow vs

Blue 0.961

Green 0.755 Green 0.714

Red 0.731 Red 0.686

Pink 0.737 Pink 0.694

Black 0.001 Black 0.001

Blue vs

Green 0.757

Blue vs

Green 0.716

Red 0.732 Red 0.688

Pink 0.739 Pink 0.696

Black 0.002 Black 0.002

Green vs

Red 0.645

Green vs

Red 0.588

Pink 0.650 Pink 0.594

Black 0.004 Black 0.002

Red vs
Pink 0.633

Red vs
Pink 0.575

Black 0.005 Black 0.004

Pink vs Black 0.005 Pink vs Black 0.005

positively and negatively. Color therapist June McLeod,10 who 
worked with a nursery childcare organization, reported that the 
proper use of color can have extremely positive effects on the chil-
dren including improved emotional development, increase sharing 
and co-operation, decreased noise levels, easier organization of 
thoughts, reduced tension and aggression, easier and more peaceful 
sleep in babies, and the creation of a calmer, happier and more 
relaxed environment.
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Table 3: Comparison of color preferences for happiness emotion in anxious and non-anxious children

Anxious P value Non-anxious P-value
Yellow vs Blue 0.967 Yellow vs Blue 0.961

Green 0.755 Green 0.714

Red 0.731 Red 0.686

Pink 0.737 Pink 0.694

Black 0.001 Black 0.001

Blue vs Green 0.757 Blue vs Green 0.716

Red 0.732 Red 0.688

Pink 0.739 Pink 0.696

Black 0.002 Black 0.002

Green vs Red 0.645 Green vs Red 0.588

Pink 0.650 Pink 0.594

Black 0.004 Black 0.002

Red vs Pink 0.633 Red vs Pink 0.575

Black 0.005 Black 0.004

Pink vs Black 0.005 Pink vs Black 0.005

Chi-square test; p≤0.05=significant

Table 4: Color preference of children for sadness emotion

Category Red Yellow Black Pink Blue Green
Anxious (n=58) 17 29.31%) 10 (17.24%) 9 (15.51%) 9 (15.51%) 5 (8.62%) 8 (13.79%)

Non anxious (n=42) 14 (33.33%) 11 (26.19%) 9 (21.42%) 4 (9.52%) 4 (9.52%) 0 (0%)

Total (n=100) 31 (31%) 21(21%) 18 (18%) 13 (13%) 9 (9%) 8 (8%)

Table 5: Comparison of color preferences for sadness emotion in anxious and non-anxious children

Anxious P value Non-anxious P value

Yellow vs

Blue 0.527

Yellow vs

Blue 0.457

Green 0.092 Green 0.048

Red 0.505 Red 0.433

Pink 0.412 Pink 0.335

Black 0.442 Black 0.367

Blue vs

Green 0.118

Blue vs

Green 0.066

Red 0.802 Red 0.768

Pink 0.588 Pink 0.525

Black 0.648 Black 0.592

Green vs

Red 0.114

Green vs

Red 0.063

Pink 0.099 Pink 0.052

Black 0.104 Black 0.056

Red vs
Pink 0.562

Red vs
Pink 0.495

Black 0.615 Black 0.555

Pink vs Black 0.487 Pink vs Black 0.414

Chi-square test; p≤0.05=significant
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In the present study, six easily identifiable color groups–blue, 
green, pink, yellow, red, and black – were used, four of which (blue, 
green, yellow, red) correspond to the four principal colors of the 
Munsell system.11 Pink was included as it might be related to bodily 
tissues and black, as an achromatic color.10

Six emotions commonly reported as experienced by children 
include happiness, surprise, anger, sadness, aversion and fear.12 In 
this study, two well-experienced emotions of children i.e. happiness 
and sadness, were taken into consideration and it was observed that 
children related the colors yellow and blue most with happiness and 
the colors red and black most with sadness. This is in agreement 
with the findings of Boyatzis and Varghese,13 who observed that 
light colors (e.g., yellow, blue) are associated with positive emotions 
(e.g., happy, strong) and dark colors (e.g., black, gray) with negative 
emotions. Hemphill5 also found that bright colors elicited positive 
emotions, while dark colors elicited negative emotions. Cimbalo et 
al 14 found that children used yellow, blue, green and orange to color 
happy scenes and red, black and brown for sad scenes. Ballast15 
observed that colors like blue, green and purple were considered 
restful and quiet, while Lang16 related colors like blue and green 
to the perception of increase in size of rooms. Wexner17 found that 
associations of some mood tones with particular colors are more 
apparent and precise than others.

Studies18-20 have reported that the color yellow is associated with 
happiness, cheerfulness and a positive emotional state, blue is asso-
ciated with security, calmness and comfort, green with quietness, 
red with anger, aggression and excitation, and black with depres-
sion or anxiety.21-22 Kotler23 opined that colors could help create 
attention, convey messages, and create feelings that might increase 
purchase probability. Gerard24 reported that the color red increases 
blood pressure, respiratory rate, and eye blink frequency, while 
blue does not have such effects. Jacobs and Suers25 observed that 

colors like red and yellow caused more anxiety than blue and green. 
Park4 investigated the color preference for pediatric patient rooms 
among the inpatients, out patients and healthy children. Regardless 
of gender effects, healthy children and pediatric patients preferred 
blue and green the most and white the least. In the present study, 
color preference was not affected by the presence of dental anxiety.

Colors are rich with symbolism. This symbolism can be apparent 
in how an individual associates colors with things, objects or phys-
ical space.26 In our study, one child said he used red as the color 
for positive emotion because his favorite dress was of a red color. 
Similarly the color yellow was selected by a child for happiness 
emotion because his school bus was the same color.

Moreover, color conventions differ from one society to another. 
In Western cultures, red is thought to be a fiery color, green is said 
to be soothing.26 Black symbolizes mourning in some countries, and 
in others, marriage.27 In the present study, both red and black were 
associated with sadness.

The results of the present study indicated that yellow is consid-
ered the color of happiness, followed by blue. The use of these colors 
in the dental operatory may contribute to providing a pleasant envi-
ronment for child dental patients. Colors like red and black, which 
have been associated with dark emotions like anger and aggression, 
must be avoided.

Future research with a larger sample size and a larger range of 
color samples is recommended in order to establish the impact of 
color on behavior of children in the pediatric dental set-up.

CONCLUSION
Yellow was the most-preferred color and black, the least-pre-

ferred, for happiness emotion, whereas, for sadness emotion, red 
and green were the most- and least-preferred colors, respectively. 
Color preference was not affected by the presence of dental anxiety.
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