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Introduction 

Fear and anxiety are basic emotions seen amongst humans as a means of signaling 

danger, threat, or motivational conflict and to trigger appropriate adaptive responses. Several 

different stimuli may induce fear in people. One example is a sudden and unexpected sound or 

visual stimulus, which are abundant in horror films and other scary videos (Steimer, 2002). 

Therefore, watching a short “horror” video with such stimuli should prompt fear in those 

watching it. According to a study involving fear responses in humans, audiovisual stimuli from a 

scary video clip caused an increase in heart rate and eye movement, with EDA showing an 

upward trend, although not significant (Diehl et al., 2017). This experiment shows that 

audiovisual stimuli are capable of producing fear or fear-like emotions, and that several 

physiological changes are associated with the emotion. These physiological changes may be 

caused by activation of the sympathetic nervous system, which is induced by fear or in 

response to a threat (Steimer, 2002). 

The body also contains mechanisms that allow us to anticipate and prepare for certain 

stimuli and the future effects they will have on the body. These mechanisms are mediated by 

feedforward regulation. The mechanisms lead to changes in physiological variables before the 

stimulus occurs which improves the speed of homeostatic responses and minimizes fluctuations 

in the regulated variable (Widmaier et al., 2016). A common example of feedforward regulation 

involves alterations in blood pressure and respiration when a person anticipates physical activity 

(Widmaier et al., 2016). In this example, these physiological variables change in advance due to 

feedforward regulation so that the body will not have to rapidly work to maintain homeostasis 

during the physical activity. A study on the impact of anticipation in response to arousing stimuli 

showed that several physiological variables, such as EDA and heart rate, significantly increased 

(Mossbridge et al., 2012). This demonstrates the body’s ability to experience physiological 

 



 

changes, likely as a result of feedforward regulation to an arousing stimulus, which can include 

fear. The purpose of our study is to attempt to find the relationship between the anticipation of 

fear-inducing stimuli and any corresponding physiological changes that result prior to the 

showing of the stimuli. The significance of our study is that it gives more insight into the quick 

response time of the sympathetic nervous system and how the body reacts to a short-term 

fearful situation, which is common in everyday life. It will give us more information on deviance 

from homeostasis in response to external stimuli and the complex link between emotion and 

physiology. It will also reveal if knowing about a scary situation is beneficial to maintaining 

homeostasis.  

Our hypothesis is that anticipation of fear will induce statistically significant physiological 

changes in blood pressure, heart rate, and EDA before the frightening stimulus occurs. Heart 

rate, blood pressure, and EDA are measurements that can be used to demonstrate that the 

anticipation of fear leads to the activation of the sympathetic nervous system. We hope to learn 

whether warning subjects of a potential emotional reaction will lead to measurable changes in 

these variables as part of a physiological response. We chose to use a scary video containing 

abrupt visual and auditory stimuli that have been shown to induce fear and cause certain 

elevated physiological variables due to activation of the “startle reflex” (Quevedo et al., 2010). 

Blood pressure, heart rate, and EDA are all physiological measurements commonly used in 

studies to measure the physiological response to an emotional stimulus. Each of these variables 

have been shown to increase in response to fear. EDA is widely used to measure emotional 

activation and processing in physiological studies (Braithwaite et al., 2015). Also, the 

sympathetic nervous system has been shown to elicit an increases in arterial pressure, heart 

rate, and respirations when activated (Funkenstein, 1955). The results from the experiments 

mentioned above, especially the study regarding the physiological changes caused by scary 

 



 

audiovisual stimuli and anticipation with arousing stimuli, reinforce our decision to measure 

EDA, heart rate, and blood pressure, as they have all been shown to increase due to fear.  

Materials 

The variables tested for physiological change include heart rate, blood pressure, and 

electrodermal activity (EDA). Heart rate and blood pressure were obtained using an automatic 

blood pressure monitor (Model BP791IT, Omron Healthcare Inc. Lake Forest, IL) to measure 

beats per minute and systolic and diastolic pressures in mmHg. EDA was tested using finger 

plethysmography (Model: SS3LA, Biopac Systems Inc., Goleta, CA) measured in 

microSiemens. 

We used a computer with working internet capable of playing a scary video in order to 

invoke an emotional response via auditory and visual stimuli. The video was a jump scare video 

that starts with a car driving and is interrupted with a screaming face. It was taken from 

YouTube. 

Methods 

Procedure 

This study was conducted throughout the spring semester of 2018 for the Physiology 

435 course at the University of Wisconsin-Madison. Participants were students of the university 

ranging from age 20-22. The study took place in the Medical Sciences building on the University 

of Wisconsin-Madison campus.  

Participants sat down at a table and filled out a consent form. The door to the room was 

closed. Measurement devices (EDA and blood pressure cuff) were connected to the subject. 

For each subject, the EDA electrodes were placed on the index and middle fingers of the right 

hand. A conducting gel was used to ensure proper data collection. The blood pressure cuff was 

placed on the upper left arm. A group member asked the subject a set of pre-study survey 

 



 

questions to collect their demographics. The subject sat for a total of five minutes, starting at the 

point when they sat down at the table, and then baseline measurements were collected. EDA 

was continuously recorded throughout the duration of the experiment. Heart rate and blood 

pressure were measured three separate times during the experiment as stated below. 

At six minutes from the point when the participant sat down at the table, subjects were 

either informed that they were going to be watching a video or that they were going to be 

watching a video that was meant to scare them. Groups were randomly assigned. Odd 

numbered participants were told it was a video meant to scare them and even numbered 

participants were told it was a video. As they were being told, a second blood pressure and 

heart rate measurement was initiated. At six minutes and 45 seconds, lights were turned off and 

all subjects were shown the scary video on the computer. Immediately after the video was over, 

a third blood pressure and heart rate measurement was collected. EDA measurements stopped 

when the final blood pressure was finished. The subject then had all measurement devices 

removed. All subjects were given a post-study survey to determine how much the video scared 

them and their mindset after being told about the video but before the video was shown. They 

were then debriefed. A flow chart of the methods can be seen in Figure 1. 

Data Analysis 

Percent change was calculated for each participant from their baseline to the point when 

they were either told they would be watching a video that was meant to scare them 

(experimental) or a video (control). An unpaired t-test with a 95% confidence interval was used 

to determine any statistical significance between the experimental group and the control group 

for each category (heart rate, systolic blood pressure, diastolic blood pressure, and EDA). 

Averages for heart rate, systolic blood pressure, diastolic blood pressure, and EDA at different 

 



 

time points in the experiment between the experimental and control groups were also compared 

to look at trends in the data. 

Positive Control 

Our positive controls were the subjects that were not informed that it was a scary video. 

They should not have shown an increase in heart rate, blood pressure, or EDA before the video 

was shown since they did not anticipate it to be scary. After the video, their heart rate, blood 

pressure, and EDA should have increased. The results indicated that a physiological change 

could be obtained from the stimulus using the specified equipment. 

Negative Control 

We conducted baseline physiological tests for each subject. The subject sat relaxed for a 

total of five minutes before the baseline measurements were collected. These measurements 

were the basis for analyzing physiological change as a result of our experiment. 

Results 

There were 30 participants involved in the study, including 19 females and 11 males 

ranging from ages 20 to 22, as seen in Figures 2 and 3. 60% of the participants reported having 

seen the video prior to our experiment, as seen in Figure 4. Our post-study survey revealed that 

between being told about the video and being shown the video, the most common mental state 

of the experimental group was anxious/nervous and the most common mental state of the 

control group was calm/relaxed (Figure 5). Our post-study survey also revealed that the video 

invoked a range of fear levels in the participants and invoked a higher level of fear in the 

experimental group than the control group (Figure 6). The results of the t-tests are summarized 

in Table 1. 

Heart Rate 

 



 

As shown in Figure 7, the experimental group experienced a 3.697% increase in heart 

rate on average between their baseline and being told about the video, while the control group 

had a 2.625% decrease in heart rate on average. The results of the t-test concluded that this 

difference was statistically significant (t value = 2.2923). A comparison of the average heart rate 

at each time point for the experimental and control groups can be seen in Figure 8. There was 

an increase in average heart rate for the experimental group after being told it was a scary 

video, and then a decrease in average heart rate after finishing the video. In the control group, 

there was a decrease in average heart rate after being told about the video and a slight increase 

in average heart rate after completing the video. 

Blood Pressure 

As shown in Figure 9, the average percent change for the systolic reading from baseline 

to being told about the video was a 2.799% increase for the experimental group and a 1.092% 

increase for the control group. The results of the unpaired t-test for the systolic reading were not 

statistically significant (t value = 0.8411). Figure 10 shows the average systolic blood pressure 

at all three time points for the experimental and control groups. There was a larger increase in 

average systolic blood pressure between baseline and being told about the video for the 

experimental group, but there is also a slight increase for the control group as well. The 

experimental group exhibited a decrease in average systolic blood pressure after the scare, but 

the control group continued to show an increase.  

As seen in Figure 11, the average percent change for the diastolic reading from baseline 

to being told about the video was a 2.518% increase for the experimental group and a 2.748% 

decrease for the control group. Just like the systolic measurements, the unpaired t-test showed 

the diastolic results were not statistically significant (t value = 1.3115). Figure 12 shows the 

average diastolic blood pressure at each of the three time points for the experimental and 

 



 

control groups. There is an increase in average diastolic blood pressure between baseline and 

being told about the video for the experimental group, and a decrease in average diastolic blood 

pressure for the control group. The average diastolic blood pressure then goes down after the 

scare in the experimental group and increases in the control group after the scare. 

Electrodermal Activity (EDA) 

Figure 13 contains the average percent change calculations for the experimental and 

control groups between the baseline measurement at time point one and right after the subjects 

were informed of the video at time point two. For the experimental group, there was a 36.206% 

increase in EDA between time points one and two. The control group had a 18.109% increase 

in EDA. The unpaired t-test showed that these results were not statistically significant (t value = 

0.6674). The average EDA reading for each group at various time points can be seen in Figure 

14. The trends are fairly similar in both the experimental group and control group. There is a 

slightly larger increase in average EDA between baseline and being told about the video for the 

experimental group. Both groups continue to increase in average EDA during the scare, and 

then decrease in average EDA after the scare. 

Discussion 
 

The experimental group showed increases in all three physiological measurements after 

being informed of the scary video. Only the increase in heart rate was found to be statistically 

significant. Nevertheless, blood pressure and EDA still both showed increasing trends, 

suggesting that they may be physiologically significant and may have been statistically 

significant if more subjects were tested. The control group, on the other hand, exhibited either 

reduced increases in systolic blood pressure and EDA, as well as decreases in heart rate and 

diastolic blood pressure after being informed about the video. These results suggest that the 

anticipation involved with the experimental group was sufficient to cause changes in the body, 

 



 

resulting in increases in each of these physiological factors. When we finished conducting the 

study with each subject they were asked not to share with others what our study was about, as 

it could skew our results. Sampling from only people in our lab left a strong possibility that 

participants informed other potential participants about the nature of the experiment or what the 

video contained after leaving the room the experiment was in. Any knowledge regarding the 

nature of the experiment could have mitigated the effects of anticipation on the physiological 

measurements.  

Data from the third time point occurring immediately after the subject watched the video 

was not heavily analyzed as part of this experiment for several reasons. Our study focused on 

the impact of anticipation on physiological variables in response to being told about the scary 

video, instead of physiological changes in response to the video itself. Post-study surveys 

showed that 60% of the participants had seen that specific video before. Due to the fact that a 

majority of the subjects had seen the video, results from the third time point are likely to be 

unreliable. A future study should be sure to choose a less well known video or create their own 

jumpscare video to generate results that are not influenced by previous experiences. This left 

results vulnerable to other confounding variables, such as the subject returning to their initial 

measurement faster than participants who had not seen it before. Furthermore, the reaction of 

each subject to the video was very subjective and determined by factors that could not be 

controlled for in this experiment. Subjects who are particularly sensitive to startling may have 

had a sharper increase in their vitals than a subject who was not startled. 

A study involving 2 groups of people, 1 that claimed to be afraid of snakes and the other 

of public speaking, both showed significant physiological changes in response to being in a 

room with snakes or speaking in public. However, neither group showed significant 

physiological reactions when presented with fear imagery (Lang et al. 1983). This could partially 

 



 

explain why our experiment did not achieve the statistically significant physiological changes 

that we expected: the participants’ anticipation of fear involved in seeing a scary video might not 

have induced dramatic physiological changes. This also suggests that if the participants were 

told that they would experience a fear-inducing stimulus in real life instead of through a video, 

they would be more likely to exhibit significant physiological responses in heart rate, EDA, and 

blood pressure.  

The inability to collect constant data for blood pressure and heart rate may have 

impacted our overall results. We collected data at three time points for each measurement, 

which may have prevented us from collecting data that showed the maximum percent change 

due to anticipation. In order to compensate for this, data was collected at the same time point in 

the experiment for each subject. EDA data was collected constantly throughout the experiment 

but analyzed at the same time points as heart rate and blood pressure. Despite these caveats, 

the increase in heart rate compared to the control group was found to be statistically significant, 

however our results on EDA and blood pressure might have been significant if we were able to 

collect continuous data. 

In this experiment we hypothesized that the effects of anticipation would lead to a 

statistically significant increase in heart rate, blood pressure, and EDA when compared to a 

group who did not experience anticipation. Analysis of the data revealed that only the increase 

in heart rate was a statistically significant change. The lack of statistically significant data for 

blood pressure and EDA may have been due to a combination of the experimental design, 

population used, and the sample size. In a future study, we would sample from a larger 

population and use more subjects to obtain consistent results that could potentially produce 

statistically significant data for all three measurements. Collecting physiological data throughout 

the duration of the experiment rather than at specific time points may provide more conclusive 

 



 

data on the effects of anticipation. An additional study involving anticipation of actually being in 

a scary event rather than watching a video may yield significant physiological changes and 

reveal that feedforward may induce these changes due to fear. Nevertheless, further research is 

needed to develop a more comprehensive understanding of feed forward mechanisms, the 

impact of anticipation on homeostasis, and the relationship between emotion and physiology.  

  

 



 

Appendix 

 

Figure 1. This figure displays the process of this study and what a participant should expect to 
experience. 
 

 
             Figure 2       Figure 3 

Figures 2-3. These figures display the demographic results of a pre-study survey completed by 
participants. 

 

 



 

 
Figure 4. Participants completed a post-study survey where they were asked if they had seen the video 
prior to this study. 60% had seen the video before. 
 

 
Figure 5. Participants were asked to complete a post-study survey where they were asked to self-assess 
their mental state between being told about the video and being shown the video. They were given five 
emotions to choose from. This revealed that the most common category selected in the experimental 
group was anxious/nervous and the most common category selected in the control group was 
calm/relaxed. 
 

 



 

 
Figure 6. Participants completed a post-study survey that asked them to rate their level of fear elicited by 
the video on a scale of 1-10. No participants rated their fear as at a level of 10. This revealed that the 
video invoked a range of fear levels in the participants and invoked a higher level of fear in the 
experimental group than the control group. 
 

 Critical Value t Value Statistical 
Significance  

Heart Rate 2.048 2.2923 Significant 

Systolic Blood 
Pressure 

2.048 0.8411 Not Significant 

Diastolic Blood 
Pressure 

2.048 1.3115 Not Significant 

EDA 2.048 0.6674 Not Significant 

Table 1. Percent change was calculated for each participant from their baseline to the point 
when they were either told they would be watching a video that was meant to scare them 
(experimental) or a video (control). Unpaired t-tests with a 95% confidence interval were then 
performed for heart rate, systolic blood pressure, diastolic blood pressure, and EDA. This table 
displays the critical value, t value, and whether or not the means of the experimental and control 
groups were significantly different from each other. The results showed that the only category 
with a significant difference was heart rate. 
 

 



 

 
Figure 7. This graph displays the average percent change in heart rate from the baseline 
measurement to the point when participants were told they’d either be watching a video that 
was meant to scare them (experimental) or a video (control). The unpaired t-test on this data set 
resulted in a t value of 2.2923 which was greater than the critical value of 2.048, meaning the 
means of the experimental and control groups were significantly different from each other. 
 

  
Figure 8. This graph shows the average heart rate differences between the experimental and 
control groups at baseline, the point when participants were told they’d either be watching a 
video that was meant to scare them or a video, and after the jump scare video. There is an 
increase in average heart rate for the experimental group after being told it was a scary video, 
and then a decrease in average heart rate after the scare. In the control group, there was a 
decrease in average heart rate after being told about the video and a slight increase in average 
heart rate after the scare. 

 



 

 

 
Figure 9. This graph displays the average percent change in systolic blood pressure from the 
baseline measurement to the point when participants were told they’d either be watching a 
video that was meant to scare them (experimental) or a video (control). The unpaired t-test on 
this data set resulted in a t value of 0.8411 which was less than the critical value of 2.048, 
meaning the means of the experimental and control groups were not significantly different from 
each other. 
 

 
Figure 10. This graph shows the average systolic blood pressure differences between the 
experimental and control groups at baseline, the point when participants were told they’d either 
be watching a video that was meant to scare them or a video, and after the jump scare video. 
There is a larger increase in average systolic blood pressure between baseline and being told 
about the video for the experimental group, but there is also a slight increase for the control 

 



 

group as well. The experimental group shows a decrease in average systolic blood pressure 
after the scare, but the control group continues to show an increase. 
 

 
Figure 11. This graph displays the average percent change in diastolic blood pressure from the 
baseline measurement to the point when participants were told they’d either be watching a 
video that was meant to scare them (experimental) or a video (control). The unpaired t-test on 
this data set resulted in a t value of 1.3115 which was less than the critical value of 2.048, 
meaning the means of the experimental and control groups were not significantly different from 
each other. 
 

 
Figure 12. This graph shows the average diastolic blood pressure differences between the 
experimental and control groups at baseline, the point when participants were told they’d either 
be watching a video that was meant to scare them or a video, and after the jump scare video. 

 



 

There is an increase in average diastolic blood pressure between baseline and being told about 
the video for the experimental group, and a decrease in average diastolic blood pressure for the 
control group. The average diastolic blood pressure then goes down after the scare in the 
experimental group and increases in the control group after the scare. 
 

 
Figure 13. This graph displays the average percent change in EDA from the baseline 
measurement to the point when participants were told they’d either be watching a video that 
was meant to scare them (experimental) or a video (control). The unpaired t-test on this data set 
resulted in a t value of 0.6674 which was less than the critical value of 2.048, meaning the 
means of the experimental and control groups were not significantly different from each other. 
 

 
Figure 14. This graph shows the average EDA differences between the experimental and 
control groups at baseline, the point when participants were told they’d either be watching a 
video that was meant to scare them or a video, and after the jump scare video. The trends are 

 



 

fairly similar in both the experimental group and control group. There is a slightly larger increase 
in average EDA between baseline and being told about the video for the experimental group. 
Both groups continue to increase in average EDA during the scare, and then decrease in 
average EDA after the scare. 
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