
The Influence of Color on Physiological Response 

By:  S. Freiders, S. Lee, D. Statz, and T. Kim (Group 7) 

Abstract: 

Colors are an important part of our sensations and senses. To try to explain this 

observation, two hypotheses have been stated:  Color vision and our emotions are connected 

because they are both processes of the right hemisphere and color preferences are wired into our 

brains from selection. With that in mind, we conducted a study to determine the effects of color 

on a person’s physiological response. Our study involved showing participants pictures in 

different colors and measuring the responses to them versus the response to a grayscale version 

of the same image. We used an Electroencephalography (EEG), Electrooculography (EOG), and 

pulse oximeter to record the participants’ neural activity, retinal focus, and heart rate, 

respectively. We hypothesize that colors in nature that signal danger will increase the 

physiological variables like heart rate, brain activity, and retinal focus. Whereas the colors in 

nature that are non-threatening will decrease the heart rate, brain activity, and retinal focus or 

produce no changes. According to our analysis, the change in neural activity and heart rate 

between colored flowers and the grey-scaled flowers was insignificant. This was determined 

using the T-test and all the p-values were above 0.05. This insignificance could be due to the fact 

that electrodes of the EEG should be on both sides of the brain to obtain all alpha waves.   

 

Introduction: 

Colors are an important part of our sensations and senses (Sonnier, Dow, 2001).  We 

speak of being green with envy, purple with passion, red under the collar, and we sing about the 

blues (Sonnier, Dow, 2001).  Our culture associates red with love, white with purity, and black 

with death (Sonnier, Dow, 2001).  It is evident that we associate colors with our emotions and 

this could be due to the fact that emotions and color vision are both processes of the right 

hemisphere (Sonnier, Dow, 2001).  However, there is another hypothesis that suggested color 

preferences are wired into our brains from selection (Palmer, Schloss, 2010).  The hypothesis 

proposes that some colors send an “approach” signal while others send an “avoid” signal 

(Palmer, Schloss, 2010).  These signals are “deeply ingrained natural color signals” that have 

improved survival of early humans (Palmer, Schloss, 2010).  For example, women locating 
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brightly colored fruits in the green leaves or women realizing the red berries are poisonous and 

the blue berries are edible (Palmer, Schloss, 2010).  Based on these two hypotheses, studies have 

been conducted to find out why people preference certain colors. 

Within different age groups, one study found that young children and adults have 

different attitudes about colors and the value of emotions.  Seven year olds found yellow to be 

appealing and green to be unappealing whereas adults found the reverse to be true (Terwogt, 

Hoeksma, 2001).  Seven year olds valued fear much more than adults whereas the adults valued 

anger more (Terwogt, Hoeksma, 2011).  In another study, German, Mexican, Polish, Russian, 

and American college students were evaluated on their feelings associated with a color (Hupka et 

al., 1997).  The participant was asked to rate the emotions association to the color.  It was found 

that there is a greater cross cultural agreement with colors associated with fear and anger than 

colors associated with jealousy and envy (Hupka et al., 1997).  The researchers claim that these 

associations are based on cultural and life experiences along with the genetics of the participants, 

which is similar to the hypotheses above. 

Codispoti et al. compared color associations with pleasure and arousal by looking at the 

participants’ brain waves (2011).  They presented to the participants two pictures from different 

picture categories: one grey scale and one in color. The color picture was present first for six 

seconds then flashed for 24 milliseconds.  The grayscale picture was presented for 6 seconds 

then flashed for 24 milliseconds.  The participants were hooked up to an EEC while looking at 

the different pictures.  Codispoti et al. found that unpleasant pictures were more unpleasant in 

color than in black and white and that unpleasant pictures were more arousing in color than black 

and white (2011). 
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Based off the methods, instruments, and results in the previous study, we investigated the 

effects of color on a person’s physiological response. Other studies have collected data on 

people’s perceptions of colors while only one study looked at brain waves based on color. 

Although the past methods have worked, perceptions are very opinionated and qualitative 

whereas alpha waves, heart rate, and retinal focus can be repeated and are quantitative.  Our 

study involved showing participants pictures in different colors and measuring the responses to 

them versus the response to a grayscale version of the same image. We believe that colors in 

nature that signal danger will increase the physiological variables like heart rate, brain activity, 

and retinal focus.  Whereas the colors in nature that are non-threatening will decrease the heart 

rate, brain activity, and retinal focus or produce no changes. 

Methods: 

Participants: 

Participants are 20 college students from the University of Wisconsin-Madison who have 

at least 20/20 vision and are not colorblind.  All participants are in their early or late 20s.  There 

were six females and fourteen males.  A verification of 20/20 vision was done with the 

participant’s corrective lenses on if they need them and a Snellen eye chart.  The colorblind test 

consisted of red or green circles with red or green numbers inside the circles (Waggoner).  Both 

tests are on a pass/fail basis.  Each participant signed a consent form before testing. 

Stimuli & Instruments: 

The instruments include the Electroencephalography (EEG), the Electrooculography 

(EOG), and the pulse oximeter.  The EEG provides data about the participant’s neural activity 
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while the participant is looking at a color compared to grey-scale.  The EOG shows where the 

participant is looking:  are they looking at the color flower or the grey-scaled flower?  The pulse 

oximeter indicates whether or not the participant’s heart rate increases, decreases, or stays the 

same when presented with different stimuli. 

The stimuli include 33 PowerPoint slides that were created by the group:  one slide 

contains directions, 16 slides contain a crosshair, and 16 slides contain pictures (Figure 1).  The 

crosshairs appear in between the pictures to focus the participants’ eyes in the center of the 

screen.  Each crosshair slide will be presented for five seconds.  The pictures contain flowers that 

are grey-scaled, red, blue, green, yellow, purple, and multicolored.  There are two flowers on 

each slide and these slides will be presented for ten seconds.  The location of the flowers is 

randomized in order to limit the participant from looking at the same place each slide.  The 

participant will first be shown two grey-scaled flowers as a negative control.  Then one grey-

scaled flower and one color will be presented (there are 5 slides – one for each color).  After the 

color and grey-scaled flower slides, the participant will be presented with two colored flowers 

(no slides will contain the same two colors).  Finally, the positive controls will be shown.  The 

positive controls are two flowers that are striped with all five colors and a zombie.  The zombie 

is one of the positive controls because we believe this shocking picture will produce a response 

in the participants. This was shown in a pilot study (supplementary appendix). 

Procedure: 

The two tests and the attachment of the sensors will take approximately five to ten 

minutes (Figure 2 & 3).  The participant will be instructed to not move his/her head and to try to 
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keep his/her arms as still as possible.  The directions will then be put on the screen and the test 

will begin.  The test will take approximately five minutes. 

Results: 

Statistics: 

 From the EOG data, we could not analyze the data.  The raw data showed over time 

where the participant was looking but it cannot be compared to the PowerPoint slides (Figure 4).  

From the EEG data, only the alpha waves were analyzed.  The standard deviations for each slide 

were calculated from the alpha waves (Table 1).  The standard deviations of the colored slides 

were compared to the standard deviation of the negative controls with a T-test (Table 2).  For the 

heart rate data, the percent change was calculated between slides within each participant (Table 

3).  To compare across participants, a T-test was performed to compare the heart rate change of 

colored slides to the heart rate change of the negative controls (Table 4). 

Data: 

 The standard deviations for the EEG data range from 0.1 to 5.5 (Table 1).  The percent 

change between slides range from 0% to 15.5% (Table 3).  The T-tests of the EEG data and the 

heart rate data reveal p-values that are greater than 0.05 (Table 2 & 4). 

Discussion: 

The p-values were all greater than 0.05, which indicates the changes are insignificant. 

The data does not support our hypothesis.  Even though the data did not show any significant 

differences between the gray scale flower and the colored flowers, a small difference was still 
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present. It is possible, with more effective equipment, this difference could be actually 

significant. The EEG available only had two leads and a ground, which were placed on the same 

side of the head.  With the placement of the electrodes on the same side of the head, only data 

from the right hemisphere of the brain was collected.  Visual information is processed on both 

sides of the brain.  Since we are only obtaining data from one side, information is missing. In 

addition, the electrodes of the EEG were located near the back of the head and were collecting 

data solely from the occipital lobe. If electrodes were present on both sides of the head with more 

coverage of the entire brain, the data collected could have been more accurate. 

 Not only would the location of the electrodes affect the data, but the electrodes did not 

always come in direct contact with the skin. When electrodes were placed on participants with 

thick hair, the hair prevented the electrode from directly contacting the skin. A swim cap was 

placed over the electrodes to press them closer to the skin but there was still the possibility of 

hair coming between the electrode and the skin.  This would increase the impedance and cause 

less accurate data compared to the data from electrodes directly contacting skin. 

Any large changes in heart rate between slides could be caused by other stimuli than the 

ones in our experiment. Stress, the participant being uncomfortable, or unknown noises can 

cause changes in pulse rate unrelated to colored flowers. These factors should be reduced in 

future experiments to allow only the effects of the experiment to show. 

In future experiments, several changes can be made to improve results. An EEG, with 

numerous electrodes dispersed over the entire scalp, can give more information about activity in 

other areas than just the visual cortex. Different types of electrodes could be applied directly to 
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scalp to improve data collecting ability. Images that give stronger reactions could be used instead 

of the neutral flowers. How the images are presented could also be modified to increase the time 

spent looking at each image. In addition, the participant could have his/her eyes closed during a 

part of the experiment. This would serve as another control because alpha wave activity is 

stronger when a person is relaxed with his/her eyes closed. Finally we would need to find a 

stronger positive control because ours did not give a significantly different reaction than the gray 

scale, negative control. 

 If the data proves significant after the modifications are applied, then follow up 

experiments can be done to see if people’s reaction to color is effective only on specific objects 

or to the color in general. This could be tested by removing the image and replacing it with 

colored words or just colors that a participant looks at. This would remove any effect the image 

would have on the participant due to gender bias or preference for certain image. 
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