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HIGHLIGHTS

» Male adults were more curious about experimenting with colourful mouthrinses during a dental treatment session.
* Female adults and children did not want colourful mouthrinse solutions during a dental treatment session.

« A dentist who wants to work with child patients should follow all the cartoon's characters and the advertisements.
« Dentist may manage the child patients to a new treatment by using familiarity.
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Background: It is evidently shown that colour has physical, psychological and sociological effects on human be-
ings. There are many studies showing the effects of colours on brain activity. Colour preferences may change
from childhood to adulthood and are significantly different in various age groups. The aim of this study was to
evaluate the adults and children in their preference for mouthrinses in various colours under stress condition
during a dental treatment session.
Methods: 240 adults and 263 children were included in the study. Three transparent cups were filled with water,
two of which were coloured green/pink rinsing by dissolving a tablet in the water. Cups were placed near the
dental unit. During dental treatment sessions, patients were told to rinse their mouth with whichever cup they
preferred. Preferred colour of cup, gender and age of patient, number of sessions were recorded. Data were sta-
tistically analysed by SPSS 15.0 programme and chi-square tests.
Results: Half of all cases preferred water. In adults, while females statistically significantly preferred water, males
chose cups with coloured contents (p < 0.01). Male adults preferred more than one rinsing solution in a dental
treatment session. Children mostly preferred water. Even if adults preferred cups with coloured contents in
multi-dental treatment sessions, children regularly preferred water (p <0.001). Female and male children mostly
preferred water as a rinsing solution. Water was the most often choice for all patients. Both patients' gender and
colours of cups affected choices made by adults and children.
Conclusions: Female adults and children were not interested in trying colourful mouthrinses, while male adults
were curious about trying colourful mouthrinses during dental treatment sessions under stress condition.

© 2016 Elsevier Inc. All rights reserved.

1. Introduction expressing imagination and requests, producing emotional and visual

responses and attracting people in persuading them to purchase a prod-

Colour is described as the spread of energy from light [1]. Colour is
everywhere in our lives; it evokes thoughts and feelings, it increases
motivation and also wellness [2]. Modern science has shown the effects
of colour on human beings. Therefore, it is necessary to use colour cor-
rectly cause it is a psychological factor [3,4]. Colour is also found to
play an important role in the symbolisation of concepts and ideas by
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uct [5]. In today's markets that have competition in global dimensions,
power of colours is used by corporations to reach target consumers in
many ways. The brands meeting their consumers in their adulthood,
could have been in an interaction with them since their childhood [6].
Nowadays, children are seen as pushing power of economy and number
of corporations that accepting the children as target group for market-
ing are increasing day by day [7]. The growing use of visual presenta-
tion-pictures and illustrations- minimizes the need for translation [8].
Product ranges for children are miscellaneous. For instance, personal
hygiene products such as tooth-pastes and tooth-brushes are produced


http://crossmark.crossref.org/dialog/?doi=10.1016/j.physbeh.2016.11.023&domain=pdf
http://dx.doi.org/10.1016/j.physbeh.2016.11.023
mailto:magrur@hotmail.com
http://dx.doi.org/10.1016/j.physbeh.2016.11.023
http://www.sciencedirect.com/science/journal/00319384
www.elsevier.com/locate/phb

166 D. Oner Ozdas, M. Kazak / Physiology & Behavior 169 (2017) 165-168

in different colours or various animation characters on the packages ac-
cording to gender [6]. Product preference has been shown to occur with
only a single commercial exposure and to strengthen with repeated ex-
posures. Product preferences affect children's request and consequently
influence parent's purchasing decisions [9].

Not only purchasing decision, environmental stimuli may also affect
on human social behavior. Colour and lighting are two elements that if
used effectively, may become a strategic element to stimulate people.
Otherwise people will easily feel unpleasant and avoid [10].

Each colour has different variances [2,4]. In nature, there are three
primary colours: red, yellow and blue. There are also three intermediate
colours: pink, grey and violet, which are obtained from the mixture of
the primary colours [1,11]. Orange, green and purple are the comple-
mentary colours [11]. In terms of their effects on people, colours are
classified as warm and cold colours. It was reported that warm colours
such as red, orange, yellow and pink create liveliness, joy, action, excite-
ment and are stimulating effects, whereas cold colours such as blue,
green, purple and grey create relaxing, restful, tranquil and soothing ef-
fects [1,4,12,13]. It has been stated that, transparent colour symbolizes
purity and cleanliness [14]. Knowing the effect of colours on human be-
havior can be used for environmental design at various setting such as
home, healthcare center, learning center, nursery and hospice and den-
tal office, to stimulate brain activity for psychology purposes and cogni-
tive function [4].

Therefore; the aim of this study was to evaluate the preferences for
mouthrinses in various colours for different genders of adults and chil-
dren during a dental treatment session.

2. Method

503 patients: 263 children and 240 adults were included in this
study. The patients were between the ages of 3-73. The patients were
referred to Istanbul Aydin University Faculty of Dentistry Paediatrics
and Restorative Dentistry Departments for dental treatments. Before
any dental treatment, the patients were examined by dentists. After de-
termining the treatment plan, it was explained in detail to the patient,
and then a consent form was signed by the patient. Thereafter, the
patient's treatment was started by using a rotary instrument. Three
transparent cups filled with water, a green rinsing solution, or a pink
rinsing solution were prepared by dissolving tablets in water that
were aligned near the dental unit. During the dental treatment session,
adults and children were separately told to rinse their mouths with the
contents from whichever cup they preferred (Fig. 1). The preferred col-
our of a cup, gender and the age of the patient, and number of sessions
were recorded.

2.1. Statistical analyses

Data were statistically analysed by the SPSS 15.0 programme for
Windows (SPSS) Inc., v22.0, Chicago, IL, USA and chi-square tests.

3. Results

Five hundred and three patients were assessed in this study. The pa-
tients included 240 adults (age 15-73 years old; 161 female, 79 male)
and 263 children (age 3-14 years old; 122 female, 141 male). Mean
age of patients was 22.73 + 16.98 years old. In the study, 43.7%
(n:220) of the patients were male and 56.3% (n:283) were female. A sta-
tistically significant difference was found between adults and children
when evaluated in terms of colour preferences for the contents of a
rinse cup (p <0.01). While the multiple coloured mouthrinse preference
(84.2%) was high for the adults (n:82), the preference for water (62.7%)
was high for the children (n:165) (Table 1). A statistically significant dif-
ference was found in male patients for colour preferences (p < 0.01).
While the preference for multiple coloured mouthrinse (36.7%) was
high for the male adults (n:29), the preference for water (63.1%) was

Fig. 1. Three transparent cups filled with rinsing solutions.

high for the male children (n:89) (Table 2). A statistically significant dif-
ference was found in female patients for colour preferences (p < 0.01).
The preference for water was high for both female adults (n:55)
(34.2%) and female children (n:76) (62.3%) (Table 3). When the num-
bers for colour preference among groups in terms of gender were eval-
uated, a statistically significant difference was found (p < 0.01). The

Table 1
Colour preference distribution of adults and children.
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Table 2
Colour preference distribution of male adults and male children.

Table 4
Distribution of preferred number of colours in males according to groups.

Color preference in males
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preference for one colour was high for male adults, male children, fe-
male adults and female children (Tables 4 and 5).

4. Discussion

Making choices enhance the quality of life for individuals through
expressing their own preferences, desires, beliefs, and worth. They
make their own decisions from the various options [15]. Preferencing
colours are one of the main choices that we make. Due to the nature
of colours, it is thought that colours produce psychological effects on
people. Also, it is believed that preferred colours have a guiding effect
on individuals [16]. Red, blue and green objects showed different effects
on the brain activity [4]. It was reported that age has an important effect
on colour preferences and also that colour preferences change with age
and maturity. In the recognition of the environment by children, tex-
ture, form, and colour are the main variables. Children, especially be-
tween the ages of 3-6, prefer colours more than forms. It was
determined that consistency in colour preference was seen in children
before the age of 3. Also, no colour preference changes were detected
for children between 3 and 15 years of age [3,17]. A statistically signifi-
cant difference was found between adults and children, when evaluated
in terms of colour preferences (p < 0.01). While multiple coloured
mouthrinse preference (36.7%) was found high for the male adults, no

Table 3
Colour preference distribution of female adults and female children.
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multiple coloured mouthrinse preference was detected for the male
children.

Male children preferred mostly water with an incidence of 63.1%.
Likewise, both female adults and female children have preferred mostly
water as a mouthrinse. In Pliner and Loewen study when the children
were asked to rate the foods, it was found that children scored higher
if they were familiar with the food [18]. When children were asked
why they were unwilling to try novel foods, the typical response in-
volved the expectation that the foods would not taste good or the
foods could be dangerous for them. Lesser known food or tastes pro-
vides negative expectations that prevent people from trying them.
While children are growing up, it was reported that food neophobia
was the biggest strength protecting the children from hazardous envi-
ronmental factors [19]. Thus, children, with developing cognitive abili-
ties and increasing mobility after weaning, were prevented from
putting in their mouths whatever they encounter [20]. In another
word, if people were served different choices of drinks and knew only
the taste of a Coke, they will always prefer Coke to drink [15]. In accor-
dance with other studies, children chose the water as the most familiar
mouthrinse instead of unfamiliar coloured mouthrinses in present
study.

According to a study which was about colour preferences of German
adults, it was found that age groups differences in colour preferences
were highly significant. With advancing age, the preference for blue de-
creased steadily, whereas the popularity of green and red increased
[17]. In another study the red colour is the most favorite colour for

Table 5
Distribution of preferred number of colours in females according to groups.

Prefered number of colors in females
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both genders and all ages [21]. The individuals who were familiar with
the presented alternatives had diverse preferences [15]. The adults
that chose multiple coloured mouthrinses in this study could be ex-
plained from this point of view. Also, this situation can be seen from
the standpoint of male adults being open to the different experiences.

Several studies have reported that children were using colours to ex-
press themselves in their thoughts and feelings in the most appropriate
manner. The children were expressing themselves by choosing the col-
our that best denoted their psychological state [22]. Children often
choose lively colours to show that they exhibit a positive attitude to-
wards life. It has been reported that children that prefer warm colours,
such as pink, yellow and orange, are polite and reasonable. On the con-
trary, children who prefer dull colours, such as black, blue, green and
dark brown, are nervous and suppress their emotions [23]. One of the
reasons that male children preferred the green mouthrinse after the
water option may be due to the high anxiety that develops during a den-
tal treatment session. The other reason for preference in mouthrinse
colour could be gender-based. In female children, pink mouthrinse
was the second highest choice after water. This can be attributed to a
Turkish saying: ‘Pink is the colour of female children’ [24]. Additionally,
it is reported that pink is a warm colour that awakens the sense of opti-
mism in children [11].

Male adults first preferred more than one coloured solution at the
rate of 36.7%, and water was preferred second at the rate of 31.6%. The
pink solution was preferred at the rate of 20.3%, and lastly, the green so-
lution was preferred at the rate of 11.4%. The reason for the male adults
testing all the solutions may be due to the different emotional connota-
tions sourced from different colours of mouthrinses that were tried dur-
ing the dental treatment session.

When the preferred number of colours for the groups in terms of
gender were evaluated, all adults and children (girls and boys) were
more likely to prefer a single colour rather than two or three coloured
mouthrinses. Considering that dental treatment increased the anxiety
of the patient, it was normal for the patients to prefer a single
mouthrinse in order to feel safe. Colours play an important role in per-
suading and communicating with people as well as drawing attention
to an object [5]. Furthermore, colours have an effect on human psychol-
ogy. Perception is a psychological factor, and colours are related to per-
ception [25]. For instance, it was reported that the colour stimuli have
an important role in people's perceptions [26]. Colour is the most im-
portant factor affecting the selections made by individuals; furthermore,
colour can be used as a visual communication tool. Therefore, in this
study, various coloured mouthrinses were used for both adults and chil-
dren. When assessing public perception of colours, it was reported that
water was used in the marketing of mouthrinses due to the sense of
cleanliness and the feeling of purity [14]. For these reasons, water is in-
cluded in this study. Gender and preferred colours have been effective
factors when the choice of adults and children were analysed. Most of
the girls and boys preferred water as mouthrinses. Most of the female
adults chose water as a mouthrinse solution. Female adults, female chil-
dren and male children did not want colourful mouthrinse solutions
during a dental treatment session. On the contrary, male adults were
eager to try more than one colourful mouthrinse. In other words, it
can be concluded that male adults were more curious about
experimenting with colourful mouthrinses during a dental treatment
session.

We can make some recommendations to dentist: colour of a dental
office and waiting room is very important. According to Ryu and Jang
study facility aesthetics, involving visual cues like; furniture, colour,

lighting, decor and employees influence significantly on the level of cus-
tomer pleasure and stress.

As a conclusion of this present study; a dentist who wants to work
with child patients should follow all the cartoon's characters and almost
the near all the advertisements generally on television to recognize and
distinguish the popular characters. Dentist may manage the child pa-
tients to a new treatment by using familiarity.
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