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Abstract

Colours are important features in human and natural environments and are related to
several psychological functions. However, a possible relation between colour preferences and
personality traits is scarcely investigated. The aim of the present study was to find out
whether differences in preferences for colours also reflected differences in Big Five
personality traits. The sample consisted of 206 individuals voluntarily recruited from a
student sample. The participants chose one of six primary colours (blue, green, red, yellow,
black, white) from the Natural Colour System (NCS) as their favorite colour. Personality
traits were measured with the Big Five Inventory-44 (BFI-44. Blue and yellow was the most
and least preferred chromatic colour, respectively. There were no gender differences in
preferences for the chromatic colours, but more women preferred white and men preferred
black. Compared to the rest of the sample, the blue group had higher scores on agreeableness
and extraversion, and the red group had lower scores on agreeableness. Pairwise comparisons
showed that the blue group had higher scores on agreeableness and extraversion than the red
group, and higher scores on agreeableness compared to the green group. There were no

significant personality differences for the other chromatic and achromatic colour groups.

Key words: colours, preferences, personality traits, agreeableness, extraversion


https://doi.org/10.20944/preprints202105.0642.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 May 2021

1. Introduction

Colours are important characteristics of our natural and human made environments.
Colours are related to several psychological functions and have been subject to scientific
research for more than 100 years [1]. For instance, Jastrow [2] conducted a comprehensive
population study on colour preferences where the participants were recruited from visitors to
the World’s Columbian Exposition held in Chicago in 1893 (N = 4556). He found that blue
was the most preferred colour, indeed, a number of studies have since confirmed Jastrow’s
results [3-7]. However, the factors behind explaining the colour preferences have been a

matter of considerable dispute.

Due to the trichromatic nature of the sensory visual system it is not surprising that a
universal theory of colour preferences has been posited [8]. One version is The Ecological
Valence Theory (EVT) suggesting that colour preferences have an adaptational purpose since
colours are conveying visual information which is fundamentally important for survival, well-
being and safety [3]. Therefore, colour preferences could be based on basic functions of the
visual system. However, universal colour preferences seem not to be the case. Investigating
colour preferences in British adults and Himba adults from rural areas in Namibia Taylor, et
al. [9] found marked differences between the two groups. Contrary to the British, the Himba
participants had low preference for bluish “universal” colours, but higher preference for red,
orange, and yellow. These findings strongly suggest that colour preferences are not universal
resulting from “hardwired” neurobiology. Rather, they reflect a dynamic process influenced
by several factors. For example, seasonal variations in our surroundings (winter, spring,
summer, autumn) can affect colour perception. There is a shift towards shorter wavelengths in
the summer compared to winter, probably a long-term habituation to cone inputs due to the
amount of reflected greenish light in the spring-summer [10]. Latitude also seems to play a

role. Individuals born above the Arctic Circle seem to find it difficult to discriminate yellow-
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greenish hues, compared with shorter wavelengths such as purple-indigo, hues which are
more prominent during the winter season [11]. Gender differences have been reported,
women seem to prefer warmer colours, shades of blue preferred by men [5,8], Indeed,
historically men were hunters and women predominantly gatherers, and colours could signal
different information of survival value in the domains of living for women (reddish colours
signal ripe fruit, green freshness of vegetables) and men (blue signals clear water, sky)[12-
15]. Cultural differences are also described, individuals of Japanese origin seem to dislike red,
in contrast to Americans who like red very much. On the other hand, Japanese prefer white,
which could be as the colour white has a symbolic meaning of cleanness in Japan [16].
Sorokowski, Sorokowska and Witzel [14] reported gender and culture differences between a
Polish and Papua-Indonesian sample. The Polish participants preferred purpure-blue, whereas
Papua sample preferred yellow and red. Thus, it seems that geographic and sociocultural

factors and cultural learning are important in colour preferences.

Colours are also associated with emotions and this issue has been described in several
studies from various research traditions. For instance, targets presented in red hue seem to be
associated with dominance and braveness, and in an evolutionary perspective red could,
therefore, be seen as a signal of competitiveness and social dominance possibly linked to
underlying testosterone levels [17]. Marketing research has shown blue is associated with
trust more than red [18], whereas red is associated with dominance [19]. Red is also
associated with erotic feelings. Experiments have shown that red lead men to see women as
more attractive and sexually desirable [20], but also leading women to see men as more
attractive. However, this female effect was linked to social status perception [21].
Furthermore, exposition to red could have basic physiological arousal and motivational

effects, it seems to enhance motor velocity and force [22].
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Despite the research on colours and emotions, very few studies have attended to the
direct relationship between personality and colour preferences in recent years. However, a
previous review published in 1963 (contemporary research at the time), showed no support
for an association between colours and personality factors such as impulsivity, suggestibility
and emotionality, but reduced use of colors among depressed individuals [23]. The paucity of
studies on colours and personality is somewhat surprising since emotions are a fundamental
part of the dispositional domain of personality[24,25]. Emotions are not only transitory states,
but also emotional traits, patterns of emotional experiences and consistent reactions that are
stable across a variety of situations and typical for individuals [26]. For instance, negative
emotions are typically related to Neuroticism and positive emotions to Extraversion [27,28].
This integration of emotions in the personality structure raises a methodological issue: Studies
reporting associations between emotions and colour preferences could be reporting emotional
traits in the personality. It is therefore pertinent to examine the relationship between colour

preferences and personality traits.

Previous studies on emotions evoked by colours are from a personality point of view
quite interesting [1,29]. For instance, Wu and Lin [30] showed how single colours could
evoke personality associations as indicated by brief Big Five trait markers [31]. One of the
findings were that increased chroma in the blue-greenish area evoked a more agreeable
impression, whereas colours in the yellow showed the opposite effect. Although interesting
from a colour science perspective, a more robust methodological approach would be to
conduct an assessment of individuals’ colour preferences linked to personality traits in the
same individual. As far as we know, only the study of Fetterman, et al. [32] has applied this
methodological approach. The authors investigated the relationship between one colour - red -
and interpersonal hostility measured by the warmth-coldness scale of the Revised

Interpersonal Adjective Scale (IAS-R) based on the circumplex personality model of
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personality [33]. They found that preference for red was associated with higher scores in
hostility. Although Wiggins’ circumplex model of personality is well recognized,
shortcomings with respect to relations between emotions have been discussed for some time
[34,35]. Therefore, assessments based on the Big Five theory are both more appropriate with
respect to trait profiles, and more widely used. Moreover, the relationship between
preferences for basic colours such as black, white, blue, red, green, and yellow and

personality traits assessed with Big Five instruments has not been described so far.

The aim of the current study was to find out if differences in colour preferences also
reflect differences in personality traits. For example, are there differences in personality traits
between those who prefer blue vs. those who prefer red? We used a Big Five personality test
(BFI1-44) to assess the trait profile of participants preferring one of the six primary colours of

the Natural Colour System (NCS: white, black, yellow, red, blue, green).

2. Materials and Methods

2.1 Participants

The participants were recruited in an opportunity sampling of students taking part in
lectures in psychology at INN university, Norway. The total sample consisted of 206

individuals (n women = 145, n men = 61) with a mean age of 23.2 years (SD = 4.82).

2.2. Assessment of basic colours

We used the Natural Colour System [36] to register primary colours. That system is widely
used both among various professions and researchers [37-39]. In the current project we used
only the basic colours of which there are six: the two achromatic colours black and white, and
four chromatic colours: yellow, red, blue, and green (see fig. 1). The participants were

selected into six groups according to their preferred colours: white (1 = yes, 2 = no), black (1
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=yes, 2 = no), yellow (1 =yes, 2 = no), red (1 = yes, 2 =no), green (1 = yes, 2 = no), and
blue (1 =yes, 2 = no). The participants had to choose one of those colours as their favorite
colour. This meant that each colour group, for instance red, was compared to the rest of the
sample who did not choose red. In addition, pairwise comparisons between the colour groups

were examined (blue vs. red, blue vs. green etc.)

2.3 Personality traits

Personality traits were measured with the Norwegian version of the Big Five
Inventory-44 (BFI1-44) [40]. The BFI-44 consists of 44 items assessing five dimensions:
extraversion (E), agreeableness (A), conscientiousness (C), emotional stability (ES;
neuroticism reversed), and openness to experience (O). Example of two items from the scales:
E — “Is talkative”, “Generates a lot of enthusiasm ”’; A — “Is helpful and unselfish with others”,
“Has a forgiving nature”; C — “Does a thorough job”, “Is a reliable worker”; ES — “Is relaxed,
handles stress well”, “Remains calm in tense situations”; O — “Is original, comes up with new
ideas”, “Has an active imagination”. The answers were registered on a 7-steps Likert scale
where 1 = disagree strongly 7 = agree strongly. The BFI shows acceptable internal
consistency (Cronbach’s alpha coefficients between .75 - .90 and test-retest reliability
between .80 - .90). Reliability estimates for the Norwegian version are comparable to
international studies [40]. The alpha coefficients (o) of the present sample were the following:
extraversion .88; agreeableness .70; conscientiousness .82; emotional stability, .73; and

openness to experience .81.

d0i:10.20944/preprints202105.0642.v1
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2.4 Procedure.

The colours and the personality test were printed out on a standard white 80 gram A4
paper and filled out collectively in an auditorium, i.e. a paper-and-pencil procedure. Filling
out the questionnaires took about 5-7 minutes. The ambient light was measured on 14
different places in the auditorium where the students were sitting using a Hagner Photometer
Screen Master (B. Hagner AB, Solna, Sweden). The mean value of reflected light from the 14
places was 103.3 cd/ m? (SD = 10.3, range 82.3 — 117.5). Spectrometric measurements of the
NCS colours were carried out using the NCS spectrometer Model RM 2000 (NCS Testing
Technology Co., Ltd., Beijing, China). The measurements were conducted directly on the
printed colours of the paper and yielded the following results: yellow - S0540-G90Y;; red -
S1070-Y90R; green - S2050-B90G, and blue - S1560-R90B; and. The graphical quality of
the colours was slightly reduced in the copying process, but the hues of the achromatic and

chromatic colours were not changed.

2.5 Statistical analyses

In addition to descriptive statistics and Pearson Chi-squares for testing gender
differences in colour preferences, we also conducted multivariate analyses of variance
(MANOVA) using the personality traits as dependent variables and the NCS groups or pairs
of colours as independent variables (Red 1 = yes, 2 = No). Example of pairwise comparison:
blue-red pair: blue = 1, red = 2. If there were gender differences among the NCS groups in
colour preferences gender was used as a covariate in the analyses to control for that effect.
The analyses were carried out with the Statistical Package for the Social Sciences (SPSS)

version 26.

2.6 Ethics
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The study was conducted in agreement with the ethical principles of the Helsinki
declaration [41]. Participation was voluntary and the participants made a written consent prior
to taking part in the experiment. The participants were also informed that they could withdraw
from the study at any time and without justification. The questionnaires were completed
anonymously in a collective teaching situation. After collection, each questionnaire was given

a serial number (from 1 to 206) so respondents could not be identified.

3. Results

Table 1 shows the rank order of frequency of preferences of the primary colours. Blue was the
best liked colour, 42.2% preferred blue, white was least preferred, only 7.8% of the total
sample had white as a favourite, whereas yellow was the least liked among the four chromatic

colours (11.2%).
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Table 1. Rank order of frequency for preferences of NCS primary colours in the total sample.

n %
1. N 87 42.2
2. Green 35 17.0
3. R 28 13.6
4. Yellow 23 11.2
5. 17 8.3
6. White 16 7.8
Total n 206 100

Table 2 shows the gender distribution of colour preferences. We found significant gender

differences for the achromatic colours black and white. The vast majority of those who chose

white as their favourite colour were women: 15 out of totally 16 participants, y2(1) = 4.54, p

=.033, Cramer’s V = .148. In contrast, men preferred black, ¥2(1) = 4.84, p =.028, Cramer’s

V =.153. There were no significant gender differences for the four chromatic colours, but

there were interesting differences in ranking of the chromatic colours: 1. blue, 2. green, 3. red
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and 4. yellow were the female ranking. The male rank order was 1. blue, 2. green, 3. black, 4.

red and 5. yellow.

Table 2. Gender differences in rank order and preferences for NCS primary colours. Pearson

Chi-square tests.

Women Men

Rank n % gender Rank n % gender n total p

58  40.0 1. 29 475 87 199
2. Green 24 16.6 2. 11 180 35 471
3. Red 22 152 4. 6 9,8 28 215
4. Yellow 18 124 5. 5 8.2 23 268
5. White 15 103 6. 1 1.6 16 024
8 5.5 3. 9 14.8 17 031

women 145 n men 61 n total 206
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Table 3 shows the MANOVA results for the chromatic colours compared to the rest of the
sample. We found significant differences in personality traits for three colours: black, red, and
blue. The black group had higher scores in openness (F (1,201) = 5.50, p =.020). However,
when we controlled for gender (more men than women preferred black), the differences were
no longer significant (F (1,200) = 3.21, p = .075). The red group had significantly lower
scores in agreeableness compared to those who did report red as their favourite colour (F
(1,201) = 7.01, p =. 009, Observed Power =.750. There was a significant gender difference in
agreeableness (F (1,201) =5.79, p = .017), women had higher scores than men, but when we
controlled for gender, the red group still had significantly lower agreeableness scores (F
(1,201) = 8.30, p =.004, Observed Power =.818). On the contrary, the blue group had
significantly higher scores on agreeableness when controlled for gender (F (1,200) =8.07, p =
.005, Observed Power = .807. The blue group was also more extraverted (F (1,200) = 6.38, p
=.012, Observed Power =.710. There were no significant personality differences for the

white, yellow, and green groups.
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Table 3. Preferences for NCS primary colours and personality traits. Preferred colour group
('Yes) compared to the rest of the sample not preferring that colour (No). Multivariate analysis of
variance controlled for gender (MANCOVA)

White Yellow Red|

Green

Yes No Yes No Yes No |Yes No
Yes No Yes No

n=16 n=189 n=17 n=188 n=23 n=182 n=28 n=177
n=35 n=170 n=86 n=119

Mean SD Mean SD Mean SD
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean
SD Mean SD

E 4.64 0.62 4.42 0.98 4.21 0.97 4.45 0.96 4.30 0.8 14.46 0.98 4.17 1.22 4.49 0.91
4.35 0.88 4.46 0.98 4.62 0.96* 4.31 0.94*

A 5.41 0.64 5.18 0.69 5.16 0.49 5.20 0.70 5.12 0.65 5.21 0.69 4.880.74 5.25 0.67*
5.06 0.76 5.23 0.67 5.35 0.65 5.09 0.69*

Cc 482 0.78 4.76 0.88 4.76 0.86 4.76 0.88 4.80 0.85 4.76 0.89 4.62 0.92 4.79 0.87
4.69 0.74 4.78 0.90 4.82 0.95 4.72 0.82

ES-N 4.40 1.10 4.37 1.13 4.68 1.11 4.34 1.12 454 0.96 3.35 1.14 4.23 1.42 4.39 1.07
421 1.164.401.11 4.37 1.06 4.37 1.17

0] 4.58 1.40 4.91 0.88 5.40 0.794.84 0.93 4.76 0.88 4.90 0.94 4.92 0.82 4.89 0.95
4.97 0.854.880.95 4.85 0.91 4.93 0.95

Note: E = extraversion; A = agreeableness; C = conscientiousness; ES-N = emotional stability-
neuroticism; O = openness to experience. Significant differences are marked in boldface and

italics; * = p <.05.

Table 4 and shows the results for paired comparison between the chromatic pairs blue-red,
blue-green and the blue-yellow group. Compared to red, the blue group had significantly
higher scores on extraversion (F (1,111) = 4.36, p = .039, Observed Power = .544), and
agreeableness (F (1,111) = 10.01, p =.002, Observed Power = .880). The blue group also had
higher scores than the green group on agreeableness (F (1,117) = 4.32, p = .040, Observed

Power = .541). There were no significant differences for the blue-yellow pair.
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Table 4. Personality traits and colour preferences. Pairwise comparisons of NCS primary
chromatic colours: blue-red, blue-green, blue-yellow. Multivariate analyses of variance

(MANOVA).

Red

n=285 n=28

Mean SD Mean SD Sig.
E 464 095 417 122 .039
A 534 0.64 488 0.74 .002
C 481 0.95 462 092 370
ES-N 435 1.07 423 142 635
O 486 091 492 0.82 771

Green|

n=85 n=234

Mean SD Mean SD Sig.
E 464 095 433 0.89 110
A 534 0.64 505 0.76 .040
C 481 0.95 469 0.75 .506
ES-N 435 1.07 418 1.16 429
o) 486 091 497 0.85 549

Yellow

n=285 n=23

Mean SD Mean SD Sig.
E 464 0.95 430 081 124
A 534 0.64 512 0.65 .150
C 481 0.95 480 0.92 978
ES-N 435 1.07 454 104 440
O 486 091 476 0.90 624

Note: E = extraversion; A = agreeableness; C = conscientiousness; ES = emotional stability-
neuroticism; O = openness to experience. Significant differences are marked in boldface.

Table 5 depicts the results for the pairwise comparison between the red-green, red-yellow, and
the green-yellow group. There were no significant differences in personality traits between

these colour pairs.
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Table 5. Personality traits and colour preferences. Pairwise comparisons of NCS primary
chromatic colours: red-green, red-yellow, green-yellow. Multivariate analyses of variance

(MANOVA).

Red Green

n=28 n=234

Mean SD Mean SD Sig.
E 417 1.22 433 0.89 .550
A 488 0.74 5.05 0.78 379
C 462 0.92 469 0.75 767
ES-N 423 1.42 418 1.16 .866
@) 492 0.82 497 0.85 .806

Red| Yellow

n=28 n=23

Mean SD Mean SD Sig.
E 417 1.22 430 081 .666
A 488 0.74 512 0.65 229
C 462 0.92 480 0.85 478
ES-N 423 142 454 0.96 375
@) 492 0.82 4.76 0.87 .502

Green Yellow

n=234 n=23

Mean SD Mean SD Sig.
E 433 0.89 430 081 .891
A 5.05 0.78 512 0.65 729
C 469 0.75 480 0.85 591
ES-N 418 1.16 454 0.96 216
@) 497 0.85 4.76 0.88 .361

Note: E = extraversion; A = agreeableness; C = conscientiousness; ES = emotional stability-
neuroticism; O = openness to experience. Significant differences are marked in boldface.

4. Discussion

Our findings indicated that blue was the most preferred colour, yellow the least
preferred. When the achromatic colours black and white were included, those two were even
less preferred, and white was most disliked of all colours. The top preference of blue is in

accordance with several studies [3,4,42-44]. Also children seem to have blue as a favourite
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[42]. So, blue seems to have a special status in terms of preferences, at least in the Western

industrialized world.

In contrast to Hurlbert and Ling [8] and Jonauskaite, Dael, Chévre, Althaus, Tremea,
Charalambides and Mohr [6], but in agreement with Ou, et al. [45] we found no gender
differences in preferences for chromatic colours. This finding suggest that culture could be an
important factor in addition to biological differences related to the trichromacy or other
biological underpinnings. We found chromatic colours are not gender coded in young Nordic
adults, but black and white could be an exception. Those who preferred white were almost
exclusively women, whereas the majority of those who had black as their favourite were men.
However, the groups were small (15 and 16 for black and white, respectively) so the results

should be interpreted with caution.

We found significant differences in personality traits for preferences three colours:
blue, red, and green. Those who preferred blue had both higher agreeableness and
extraversion scores than those preferring red, and higher agreeableness scores than those
preferring green. There were no significant differences in colour preferences for openness,
emotional stability-neuroticism, and conscientiousness, and no significant interaction with

gender.

Why should blue have a special appeal to individuals with elevated agreeableness and
extraversion scores? In part, agreeableness reflects individual differences in orientations
toward interpersonal relationships. Individuals with high agreeableness scores are described
as cooperative, forgiving, prefer social harmony, show positive affectivity and have strong
empathic abilities [46]. Furthermore, they are likely to use negotiations to resolve conflicts, or
withdraw from social conflicts, and they tend to avoid situations that are disharmonious

[47,48]. Thus, the emotional profile of agreeableness and preference for blue align with

d0i:10.20944/preprints202105.0642.v1
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reported emotions evoked from the colour blue. For example, using the Munsell colour
system Valdez and Mehrabian [49] reported that colours in the blue-region were rated as the
most pleasant hues, and purple-blue among the least arousing. Also Briki and Hue [50] found
blue and green to be pleasurable, and considerably more than red. In other words, the pleasure
and low arousing effects of blue are in accordance with elevated agreeableness and positive
emotionality in extraversion. Indeed, a core element in extraversion is social attention [51]
and behaviour being emotionally rewarding especially in terms of positive affectivity [52].
This assumption is also supported by the somewhat forgotten psychoanalytic Rorschach
tradition where relationships between colours and affects are integrated in a clinical test
(Rorschach ink blot test) and a theoretical and therapeutic framework [53]. In this tradition,
blue and red signify different relations to affects. Red is related to intense affects (passionate
love, rage, excitement etc.), whereas blue is associated with free and easy affect control and
draws the subject into distance, since that colour is related to the distant sky, ocean, and
mountains [54]. Finally, the blue group also had slightly higher agreeableness scores than the
green group (5.34 vs, 505). This effect could be related to a higher arousal effect of green

[49,55].

Those who preferred red had lower agreeableness scores compared both to the rest of
the colour groups. Low agreeableness is associated with hostility and aggression [56,57]
which again is reflected in several common social behaviours such as yelling and screaming,
getting into arguments and being oppositional. [58]. Thus, our results endorse previous
investigations showing an association between red and hostility [32,59]. Lower agreeableness
is also related to higher dominance, as shown both among adolescents and adults [60,61].
Hence, lower agreeableness among our subjects preferring the red hue could indicate a
tendency to higher social dominance, an assumption which is also underscored by other

investigations showing red to be strongly associated with social dominance and arousal

d0i:10.20944/preprints202105.0642.v1


https://doi.org/10.20944/preprints202105.0642.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 May 2021

18

[50,62]. Thus, red group could be more emotionally aroused than the other groups due to trait
connected arousal level. However, although the red group had a lower agreeableness score
(4.88) than the other groups (5.25), and especially the blue group (5.34), their scores were not

in the low end of the scale reflecting disagreeableness (range of the scores =1 - 7).

Finally, how could colour preferences become part of the personality structure? One
possibility could be spreading activation of memories. This semantic memory model proposes
that mental elements (images, words etc.) are stored in memory associated with other
memories in complex memory networks, including emotional memory networks [63]. Since
colour preferences seem to be established in childhood [42] repeated experiences with the
preferred colours could become part of individual’s emotional memories associated with
thoughts, beliefs, motives and behaviour [1] and integrated into emotional traits. In this way
preferred colours could become part individuals’ emotional style and behaviour and reflected

in personality traits, such as agreeableness.

4.1 Limitations

The main limitation is the sample size yielding rather small groups for some of the
preferred colours, for instance, yellow, black, and white. The study should therefore be
repeated on a larger sample. We have also only used the six primary NCS colours including
black and white due to the graphic quality of the colours. We thereby excluded other
dimensions of colours such as variations in luminance and saturation, which are also relevant

factors in terms of colour preferences [29].

5. Conclusions

The rank order of the colour preferences in the total sample for the six colours was as

follows: blue, green, red, yellow, black, and white. There were no gender differences in

d0i:10.20944/preprints202105.0642.v1
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preferences for the four chromatic colours, but significantly more women and men preferred
white and black, respectively. There were significant differences in personality traits for
individuals who preferred blue, red, and green. Compared to the rest of the sample, the blue
group had higher scores on agreeableness and extraversion and the red group had lower scores
on agreeableness. The pairwise comparison showed that the blue group had higher scores on
agreeableness and extraversion compared to the red group, and higher scores on agreeableness
compared to the green group. There were no significant personality differences for the other
chromatic and achromatic colour groups. The personality differences in colour preferences are
discussed according to differences in the emotional dimension of agreeableness and

extraversion.
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Figure 1. Primary colours from the National Colour System (NCS). W = white, S = black, Y
= yellow, R =red, B = blue, G = green.
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