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Purpose: Color preferences vary among normal individuals and psychiatric patients, and this 

might be related to their different levels of hypnotic susceptibility. We hypothesized that indi-

viduals with higher hypnotic susceptibility prefer more arousing colors such as red.

Patients and methods: Out of 440 participants, we selected 70 with higher (HIGH) and 

66 with lower (LOW) hypnotic susceptibilities, and asked them to undergo the Stanford Hypnotic 

Susceptibility Scale: Form C (SHSSC) test, then to order their preferences of 11 colors.

Results: The HIGH group preferred red more and scored higher on the total SHSSC. The prefer-

ence order of black was negatively predicted by the SHSSC Taste hallucination but positively 

by Arm rigidity, and the preference of yellow was positively predicted by Posthypnotic amnesia 

and Taste hallucination in the HIGH group.

Conclusion: The red preference and the SHSSC associations with black and yellow prefer-

ences in participants with high hypnotic susceptibility help to clarify the individual difference 

of color preference and provide research hints for behavioral studies in normal individuals and 

psychiatric patients.

Keywords: color perception, healthy people, the Stanford Hypnotic Susceptibility Scale: 

Form C (SHSSC)

Introduction
Color is a fundamental aspect of human perceptual experience of external world.1 

Color preference, as a part of many consumer and aesthetic choices in daily lives, is 

crucial for understanding people’s behavior; for instance, it has an effect on judgments 

and decisions of an individual, such as which clothes to wear or which product to 

buy.2,3 Investigators are trying to figure out colors people preferring and the reasons 

for doing so. For instance, some scholars have shown that the average color prefer-

ence followed a relatively smooth and curvilinear function, with a peak at blue and a 

trough around yellow or yellow–green.3–7 Other scholars have found a cross-cultural 

pattern of sex difference on the color preference, eg, men preferred green and women 

preferred red.4,8

There are also some models which might explain the pattern of color preference. 

One model is the ecological valence theory,5 which describes people like/dislike 

colors to a degree that is associated with the liked/disliked objects in these respec-

tive colors. The association might have an ecological and adaptive function through 

the individual learning mechanism, which is the repeated pairing of color and 

particular concepts, messages, and experiences over time.9 However, the ecological 

valence theory is challenged by the results that the color preference varies between 

different cultures.10 Some scholars have described different symbolic and conceptual 
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associations of colors in several cultures.7,11 Indeed, when 

people frequently encounter situations where different colors 

are accompanied by particular objects or experiences, they 

would form specific associations to those colors. Therefore, 

the culture-specific personal experiences would influence 

his/her color preference.

Further, other factors, such as personality traits, are 

related to the color preference. Fetterman et al12 found that 

people preferring red over blue were more interpersonally 

hostile, which might be due to that red was linked to anger 

metaphorically and physiologically. Another study has shown 

that the connections between color preference and personality 

traits fit into a social structural layout, for example, males 

preferred stimulating colors such as yellow in order to elevate 

their sociability levels.13 On the other hand, mental disorders 

or psychopathological alterations also influence the color 

preference.14 For instance, one study has shown psychotic 

patients preferred green,15 another has shown patients with 

mild depression preferred black and brown.16

Furthermore, the hypnotic susceptibility is a stable ability 

of responsiveness to suggestions for changes in subjective 

experience, and for alterations in perception, sensation, 

emotion, thought, or behavior.17,18 High hypnotizables were 

reported to have increased accessibility to affective events 

and exaggerated emotional feelings.19 Considering color 

preference is determined by the average affective response 

to everything the individual associates with the color,5 it 

might be influenced by individual hypnotizability. Similar to 

personality function, which varies from normal to diseased 

conditions, the hypnotic susceptibility also displays a con-

tinuum from low to high states; therefore, different states 

of hypnosis might be associated with different patterns of 

color preference. Previous studies have demonstrated that the 

hypnotic susceptibility is correlated with normal personality 

traits such as the openness to experience.20,21 Interestingly, 

red as an arousing color22,23 is correlated mostly with the trait 

of thrill and adventure seeking.24 Moreover, higher hypnotic 

susceptibility has been reported in patients suffering from 

posttraumatic stress disorder,25 and lower hypnotic suscep-

tibility has been reported in schizophrenia patients,26 who 

preferred black, red, and white27 or brown.28 These outcomes 

again imply that color preferences are different in individuals 

with different hypnotic susceptibilities.

In the current study, we have hypothesized that individu-

als with higher hypnotic susceptibility prefer more arousing 

colors such as red than those with lower one do. We therefore 

have invited participants with either high or low hypnotic 

susceptibility to undergo hypnosis, and later to undergo 

the color preference test. There are many scales assessing 

hypnotic susceptibility, and in the current study we chose the 

Stanford Hypnotic Susceptibility Scale: Form C (SHSSC),29 

which is one of the most widely used measures of this kind.30 

Consistent with previous studies,13,31 we chose eleven basic 

colors, ie, white, gray, black, red, green, blue, yellow, orange, 

pink, brown, and purple, to measure the color preference of 

our participants.

Patients and methods
Participants
The first three SHSSC items, ie, the Hand lowering, Moving 

hands apart, and Mosquito hallucination (see the “Hypnosis 

test” section), were used for screening participants due to the 

ascending order of item difficulty and the good predictions 

of the first three items for the full SHSSC test.32 Those who 

either had passed two items (high susceptibility) or had failed 

to pass any item (low susceptibility) were enrolled into the 

current study, as per the procedure in a previous report.21 

Altogether 440 participants from university or community 

were invited, only 136 participants succeeded to be enrolled: 

70 were classified into the high hypnotic susceptibility group 

(HIGH; 27 men, mean age: 21.04 years ±1.65 SD, ranged 

18–25 years); and 66 into the low hypnotic susceptibility 

group (LOW; 28 men, mean age: 21.06±1.62, ranged 

18–26). There was no age (t=0.06, df=134, p=0.95) or gender 

(χ2=0.21, p=0.65) difference between groups. Participation 

was restricted to individuals with normal color vision as veri-

fied on the color vision test. A semi-structured interview was 

performed for each participant in order to ascertain that they 

were not suffering or had not suffered from any psychiatric 

problems, including personality disorder. All participants 

were naive to the study design and had normal or corrected-

to-normal visual acuity. The study has been approved by 

the Ethics Committee of Zhejiang University College of 

Medicine, and all participants gave their written informed 

consents to participate in the study.

Procedures
Hypnosis test
The Chinese version of the SHSSC used previously was 

applied in the current study.21,33 The SHSSC consists of 

12 dichotomously scored items including direct ideomotor 

(eg, arm heaviness), challenge motor (eg, arm immobiliza-

tion), and cognitive–perceptual (eg, auditory hallucination) 

suggestions, with scores ranging from 0 to 12. The internal 

α (reliability) of SHSSC was 0.85 in the current study.
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If a participant got one point on an item, we referred to it 

as “s/he has passed the item,” otherwise as “s/he has failed to 

pass the item.” We defined “passing rate” of each item as the 

percentage of participants who had passed that item.

Color preference test
The participant was positioned about 50 cm from the moni-

tor in a dark room with the illumination consisting of the 

direct, diffused light from 40 W fluorescent lamps. The colors 

were presented on a computer monitor (1,280×800 pixels, 

vertical refresh rate, 75 Hz). The background color of the 

screen was kept constantly in gray (Red: 153; Green: 153; 

Blue: 153; Hue: 0; Saturation: 0; Brightness: 60). The color 

was formulated using the Adobe Photoshop CS3 extended 

edition software (Adobe Systems, San Jose, CA, USA). 

At the beginning of the experiment, participants were given 

3 minutes to adapt to the background color, and 3 minutes 

later for the 11 target colors presented against the gray 

background. All target colors (ie, white, gray, black, red, 

green, blue, yellow, orange, pink, brown, and purple) were 

displayed as rectangular patches (2.5×2.5 cm2 each), and 

the chromatic scheme values of Red-Green-Blue and of 

Hue-Saturation-Brightness for these colors were in accor-

dance with the former study.13 Each color was presented in 

one patch for 1 minute in the middle of the screen against a 

gray background, and the patch presentations were random-

ized among participants. Then the participants were asked 

to write down their preference orders of these colors, from 

11 to 1, beneath the name of these colors on a piece of paper, 

with the bigger number representing the more preferred one. 

There was no time limitation on the response, but participants 

were asked to select as quickly as possible without cogitation 

and particularly without reference to any other color-vectors 

outside the monitor.

Statistical analyses
The χ2 test was used to evaluate the differences of SHSSC 

item passing rates in the LOW and HIGH groups. The dif-

ferences of the color preference rank orders between the 

two groups were tested with Mann–Whitney U test. The 

relationships between scores of SHSSC and the preference 

orders were assessed by multiple linear regression analysis 

(stepwise method) in a given group. The p-value ,0.05 was 

considered to be significant.

Results
The Mann–Whitney U test detected significant group differ-

ences with regard to the color red (U=1,572.00, p=0.001), 

but showed no difference in other colors (Figure 1). The 

HIGH group preferred Red (7.79±3.14) more than the LOW 

group (6.08±3.06) did. Not surprisingly, the total SHSSC 

score in the HIGH group (8.77±0.84) was higher (t=42.25, 

df=134, p,0.05) than that in the LOW group (2.09±1.00). 

Comparing the passing rates of SHSSC items, the HIGH 

group passed all significantly more often than the LOW 

group did (Table 1).

In HIGH group, the preference order of black was 

negatively predicted by the SHSSC Taste hallucination 

(adjusted R2=0.12, β=-0.31, standard error (SE) =1.06, 

p=0.008, 95% confidence interval (CI) = [-5.02 to -0.80]) 

and positively by Arm rigidity (β=0.25, SE =1.20, p=0.033, 

95% CI = [0.21–5.01]). The preference order of yellow was 

positively predicted by Posthypnotic amnesia (adjusted 

R2=0.11, β=0.30, SE =0.66, p=0.012, 95% CI = [0.38–3.00]) 

Figure 1 Color preference orders in the HIGH (rhombus, n=70) and LOW (square, n=66) groups.
Notes: *p,0.05 vs HIGH group. HIGH group consisted of participants with higher hypnotic susceptibilities; LOW group consisted of participants with lower hypnotic 
susceptibilities.
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and Taste hallucination (β=0.27, SE =0.94, p=0.023, 

95% CI = [0.32–4.08]). Some colors could be predicted by 

the SHSSC items, but these associations were not reported 

here due to their lower determination coefficients (adjusted 

R2,0.10, Table 2).

Discussion
Compared to the LOW group, the HIGH group preferred 

red more in our study, which confirmed our hypothesis. 

The HIGH group also scored higher on the total SHSSC 

as we expected. However, the weak associations between 

the preference of red and the SHSSC items offered little 

explanation for the red preference in the HIGH group. 

Nonetheless, the preference order of black was negatively 

predicted by Taste hallucination but positively by Arm 

rigidity, while the preference order of yellow was positively 

predicted by Posthypnotic amnesia and Taste hallucination 

in the HIGH group.

Red is the color of blood and fire, and is considered a 

signal conveying danger and provoking avoidance,34 which 

seems to be of particular significance for survival.23,35 

In competitive contexts, red functions as a dominance cue 

and might enhance performance accordingly.22 In other 

circumstances, red is considered as healthy,36 attractive, 

and sexually desirable.9 In these normal situations, red color 

has a high arousal level which is connected with adventure 

seeking;23,24 this might help to explain our finding of the 

higher red preference in the HIGH group.21 In clinics, the 

high hypnotizability was correlated with posttraumatic stress 

disorder37 and dissociative disorder,38 and also children27 and 

veterans39 with posttraumatic stress disorder consistently 

preferred the color red.

Some previous studies support the associations between 

the preference of black and Taste hallucination (-) and Arm 

rigidity found in the HIGH group. Black is associated with 

negative concepts such as evil and death, and it was found to 

have association with aggression;40 while Taste hallucination 

involves experience of sweet and sour tastes and either one 

strong or one with movements, which demands much devotion 

and fantasy.29,33 Although we failed to record the aggression 

trait in our participants, the preference of black might reflect 

that these participants did not comply with the induction 

of cognitive alteration. Therefore, the preference order of 

black was negatively predicted by Taste hallucination in the 

HIGH group. Arm rigidity is a motor challenge item, which 

requires the participant to imagine her/his arm to be stiff and 

rigid and thus they cannot overbend it.29 It is an easier one 

to pass since the individual needs to do nothing during the 

hypnosis induction,41 which might particularly be the case in 

our participants with high hypnotic susceptibility.

In our HIGH group, the associations between the 

preference of yellow and Posthypnotic amnesia and Taste 

hallucination were also supported by previous results. 

Table 1 Distribution of participants who passed the SHSSC test 
in the two groups of participants

SHSSC item Number, rate, % χ2

HIGH 
(n=70)

LOW 
(n=66)

Hand lowering 61, 87.1 22, 33.3 41.4
Moving hands apart 65, 92.9 17, 25.8 63.9
Mosquito hallucination 64, 91.4 14, 21.2 68.5
Taste hallucination 62, 88.6 13, 19.7 65.1
Arm rigidity 64, 91.4 15, 22.7 65.9
Dream 42, 60.0 3, 4.5 47.2
Age regression 67, 95.7 36, 54.5 31.3
Arm immobilization 63, 90.0 4, 6.1 95.8
Anosmia to ammonia 37, 52.9 5, 7.6 32.6
Hallucinated voice 21, 30.0 3, 4.5 15.1
Negative visual hallucination 47, 67.1 5, 7.6 51.0
Posthypnotic amnesia 21, 30.0 1, 1.5 20.3

Notes: All p-values ,0.01 vs LOW group. HIGH group consisted of participants 
with higher hypnotic susceptibilities; LOW group consisted of participants with 
lower hypnotic susceptibilities.
Abbreviation: SHSSC, Stanford Hypnotic Susceptibility Scale: Form C.

Table 2 Stepwise multiple regression among color preferences and the SHSSC items in the HIGH (n=70) and LOW (n=66) groups

Group Color 
preference

SHSSC predictor Adjusted 
R2

β SE p-value 95% CI

HIGH Black Taste hallucination 0.12 -0.31 1.06 0.008 -5.02 to -0.80
Arm rigidity 0.25 1.20 0.033 0.21–5.01

HIGH White Arm rigidity 0.05 0.24 1.05 0.042 0.08–4.26
HIGH Brown Anosmia to ammonia 0.07 0.29 0.54 0.014 0.29–2.46
HIGH Pink Posthypnotic amnesia 0.04 -0.24 0.76 0.046 -3.05 to -0.03
HIGH Yellow Posthypnotic amnesia 0.11 0.30 0.66 0.012 0.38–3.00

Taste hallucination 0.27 0.94 0.023 0.32–4.08
HIGH Purple Negative visual hallucination 0.07 -0.29 0.64 0.015 -2.87 to -0.32
LOW Blue Moving hands apart 0.06 0.28 0.79 0.025 0.24–3.41

Notes: HIGH group consisted of participants with higher hypnotic susceptibilities; LOW group consisted of participants with lower hypnotic susceptibilities.
Abbreviations: CI, confidence interval; SE, standard error of the mean; SHSSC, Stanford Hypnotic Susceptibility Scale: Form C.
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Posthypnotic amnesia examines if one can recall three or 

fewer items from before the instruction of memory-retrieving 

was given after the hypnosis test.29 It was positively associ-

ated with extroversion trait and negatively with openness 

to experience.21 Extroverts preferred yellow since they 

considered the color exciting.42 Similarly, sociability trait 

was negatively associated with the preference of yellow 

in males.13 The Posthypnotic amnesia score was found 

positively associated with scores on schizoid personality 

disorder,33 and individuals with this disorder are characterized 

by unsocial and introverted features.43 Moreover, during an 

electroencephalogram test, the extraverts followed the test 

instructor with less attention;44 the ignoring of the instruc-

tion details might facilitate the participants to pass the Taste 

hallucination test in our HIGH group.

Conclusion
However, there are several design limitations of the current 

study which should be noted. First, we conducted a rank-

ordering task to evaluate color preferences, and this might 

suffer from the ceiling effect since most favorite colors, 

such as blue and green, are highly preferred ones. Second, 

we did not record either normal or disordered personalities 

of our participants, and so whether these traits influence our 

current results remains unclear. Third, the majority of our 

participants were university students, and so the current study 

results cannot be directly generalized to other age ranges. 

Fourth, all participants were Chinese and the sample sizes 

for each group were small; thus, whether our findings are 

unique to Chinese culture remains unanswered. Nevertheless, 

we have demonstrated that individuals with higher hypnotic 

susceptibility preferred red more and some of their hypnotic 

aspects contributed to their preferences of black and yellow. 

Our study might open new ways to evaluate the character-

istics of individuals who are hypnotized, to identify other 

elements that influence the color preference, and to provide 

hints for using color arrangements to help the application of 

cognitive-behavioral therapy to different psychiatric patients 

with different levels of hypnotic susceptibility.
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