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CHANGES IN TIME SENSE 
IN EXTREME STUNTS
Emil Videv
National Sports Academy “Vassil Levski”, Sofi a, Bulgaria

ABSTRACT
For the purpose of this research, experienced stuntmen were given the task of 

performing an extreme action - a jump from a height of 11 meters. Some psycho-
physiological and biochemical reactions were studied, giving indications of the 
changes in the activity of the sympathetic nervous system of the subjects in such 
an extreme situation. One of the tasks of the study was to determine how such a 
stressor aff ects their sense of time. In the publication, we present the conclusions 
drawn on the basis of the obtained results.

The research included work in normal and extreme situations. In the fi rst 
case, it took place in a hall, while in the second one, it took place on the edge of 
an 11 meters platform. The experiment was conducted in two variants. In the fi rst, 
the subjects were required to count the time between two sound signals issued by 
a computer, and in the second variant - to jump off  the edge of the platform at a 
randomly determined by the computer second after the fi rst signal. In the hall, 
they jumped from a height of 20cm and in the extreme situation - from 11m. The 
results were subjected to a mathematical–statistical processing with SPSS 20.

Some of our fi ndings overlapped with fi ndings made by other researchers, 
but some were diametrically opposed. We noticed that in an extreme situation, 
the subjectively calculated time of the person changes its course. For those 
motivated to act, it slowed down its course, and for those motivated to give up, 
it accelerated. 
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INTRODUCTION
The stunt profession is a high-risk activity. 

It is in the top ten professions with the highest 
sudden death rate. It resembles the actions of 
athletes engaged in extreme sports, such as 
free rock climbing, deep-sea diving without 
scuba diving equipment, acrobatic paragliding, 
parachute jumps from stationary objects, and 
sky-suit fl ights. According to authors such 
as Celsi et al. (1993), such activities lead to 
adaptation to the stress caused by them due to the 
gradually occurring change in risk perception. 
Cazenave et al. (2007) are of the opinion 
that those engaged in such sports rarely plan 
their actions because they are too impulsive. 
However, authors such as Llewellyn & Sanchez 
(2008) disagree with this opinion. They believe 
that those engaged in similar activities should 
not be placed, as a homogeneous group, 

among those who tend to take any kind of risk. 
According to Glendon et al. (2006) and Cox 
et al. (1983), the propensity to take risks in 
various circumstances is a manifestation of the 
personality traits of individuals. Kerr (1991) 
assumes that people who engage in regular 
extreme sports are thrill-seeking individuals. 
After a series of interviews conducted with six 
stuntmen, Piet (1987) found that the subjects 
she studied tended to perform risky actions 
readily, with relative indiff erence to the 
possible negative consequences. According 
to her, this partially supported the hypothesis 
of the presence of personal characteristics 
prompting some individuals to seek risky 
sensations. She found that what motivated 
their performances was the feeling that they 
could meet the challenges, resulting in growing 
self-confi dence after each success. Receiving 
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recognition for their capabilities was perceived 
by them as a primary reward and monetary gain 
as a secondary reward. That is why we believe 
an important characteristic of stuntmen is their 
ability to withstand stress and concentrate in 
high-risk situations.

Our personal experience and a series of 
studies (Videv & Petrov, 2012; Videv et al., 
2013a; Videv et al., 2013b; Videv & Petrov, 
2014; Videv, 2015; Videv, 2016) lead us to 
accept the statement that stunting is practiced 
by people with a specific psychological 
attitude to take risks, but this does not mean 
that they do not feel fear, like all normal people 
in similar situations. The accumulation of 
experience from frequent exposure to stressful 
situations inevitably increases the differential 
threshold for feeling fear. Consequently, they 
more calmly and confidently approach the 
risky action, planning their moves in advance 
and assessing their options for dealing with the 
situation task.

One of the tasks we set for the people we 
studied was exactly that - a jump of 11 meters, 
and in this case, we were interested in how their 
sense of time works in an extreme situation. 
The time sense can be extremely important in 
stunts involving linking the actions of different 
stunt performers or matching their actions to 
high-speed moving objects.

The mechanisms of time perception in 
ontogenesis are formed in unity with the 
formation of the operational mechanisms of 
mental processes (Popova, 2016). As Pekunov 
(2009) points out in the e-edition of Capital, 
we have a neurobiological clock. Unlike clocks 
that measure absolute time, our internal clocks 
work differently, speeding up, slowing down, 
or stopping depending on our experiences, and 
the feeling of time distortion is most strongly 
influenced by the emotions generated by these 
experiences. Fear is one of the most tangibly 
expressed emotions, so it is natural to assume 

that it would affect our sense of time. A number 
of studies have shown that time seems to slow 
down in the presence of a potential threat. In 
such cases, our consciousness clearly sharpens 
and begins to perceive the situation in which 
we have fallen in as much detail as possible so 
that it can make the right decision to get out of it 
(often, when one’s psyche is unstable, it blocks, 
and a person falls into a stupor). Therefore, fear 
is called “a heightened sense of awareness”. In 
cinematography, slow motion is often used to 
recreate such situations to demonstrate how our 
minds perceive them. (Toneva, 2020)

Similar sensations of time distortion occur 
when one uses narcotic substances and in case 
of intoxication, epilepsy, complex partial sei-
zures, depression, schizophrenia, and others.

The above supports theories trying to 
explain why our sense of time accelerates as 
we age. One of these theories, Mileva (2016), 
suggests that the sense of time passing is related 
to the amount of new information we perceive. 
The more information the brain perceives, the 
more units it has to process in a certain amount 
of time. Children’s brains are flooded with a 
huge amount of information unknown to them 
because they are just getting to know the world 
around them, and everything is new to them. 
To a two-year-old, a year is half of his life, 
which seems like a huge amount of time. For a 
seventy-year-old, a year is only 1/70th of life - 
not that much time, and there are fewer things 
to surprise them in their daily routine. A child’s 
brain takes into account the huge amount of 
processed units of new information in a year, 
so children perceive the year as a lot of time. 
In contrast, an adult’s brain has processed a 
much smaller amount of new information in 
the same chunk of time and counts it as less 
elapsed time, that is, as time has passed quickly. 
In a stressful situation, as we noted, attention is 
sharpened, and it takes into account many more 
details per unit of time; our brain is suddenly 
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overwhelmed with an avalanche of informative 
units that it must process without delay, as a 
result of which it perceives this segment of time 
as a large one. Time seems to slow in normal 
circumstances, without stress; for the same 
time, far fewer informative units are processed.

Another theory explains biological changes 
in our sense of time with age. It states that 
if our biological clock counts the heart rate 
according to the biological indicators pulse 
and breaths, and these are the informative 
units, then as the metabolism slows down with 
aging, it counts fewer of them per real-time 
unit compared to the ones counted for children. 
If we consider a stressful situation again, we 
would be interested in what is happening to 
these biological indicators. The heart rate 
increases sharply, and breathing speeds up; our 
biological clock perceives more informative 
units per unit of time and accordingly counts 
it as a larger volume of time than the one 
perceived in a normal situation. 

Over recent years, the number of studies 
related to the role of emotions on the 
perception of time has constantly increased 
(Bradley & Lang, 2007; Gable & Harmon-
Jones, 2008; Carver & Harmon-Jones, 2009; 
Gable & Harmon-Jones, 2010; Harmon- 
Jones, et al. 2011; Gable & Harmon-Jones, 
2013; Gable et al., 2015; Gable & Dreisbach, 
2021). Gable et al. (2022) investigated the role 
of motivation in time perception. According 
to them, the motivation to act, regardless of 
whether it is caused by positive or negative 
emotions, accelerates the perception of time, 
and vice versa; the reason to withdraw from 
the action slows down the perception of time. 
Other research also reveals the importance 
of motivational direction on cognitive and 
behavioral processes (Gable & Poole, 2012; 
Gable et al., 2016). We found the results quite 
intriguing and decided to prove them in our 
experiment. 

METHODOLOGY
Participants
The persons examined represented al-

most all stunt groups on the territory of the 
Republic of Bulgaria and freely acting stunt 
performers. The research was done among 25 
men and 2 women with varying experience as 
stuntmen aged from 17 to 55 years (mean age 
28.48 + 8.11).

Measurements
The experiment was conducted on two con-

secutive days, with almost identical weather 
conditions, on the territory of National Sports 
Academy “V. Levski”, Sofia. With a view to 
safety, the terrain was pre-selected, cleaned, 
and secured with specially designed for similar 
purposes air cushions measuring 6 x 6 x 1.5m., 
and additional foam blocks. There was a mo-
bile tower on one side of the air cushion and 
on the other - a building on the roof of which 
a platform measuring 2500 x 1250 mm was 
constructed. A similar platform, with a height 
of only 20 cm, was also built in one of the NSA 
“V. Levski” gymnasiums.

Research Methods
Procedure
Experimental procedures were conducted in 

accordance with the Helsinki Declaration for the 
Treatment of Human Subjects. The examined 
individuals were informed in detail about the 
existing risks, the safety measures taken, and 
the possibility of withdrawing at any time. Each 
of them signed an informed consent form.

The experiment was conducted in two 
variants. In version “A”, subjects stood on 
the edge of a completely safe platform in a 
gymnasium. They were tasked with counting 
the time between two signals randomly 
generated by a computer and varied between 7 
and 16 seconds. After that, the experiment was 
repeated on the edge of the 11-meter platform.
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In version B, at a specific second between 
7 and 16 seconds after the computer signal, the 
subjects were tasked to jump off the platform 
or retreat if they didn’t dare to jump. The error 
made by each subject was recorded to the nearest 
second. (In Table 1, it is indicated by the symbol 
dt (s) - committed error in seconds.) Since the 
computer randomly assigned a different number 
of seconds after which each subject would have 
to jump, the accumulated error for individuals 
was correspondingly different. The error was 
greater for those to whom the computer had set 
a greater number of seconds before the jump 
and vice versa. In order to be correct in our 
calculations, we divided the error made by each 
person by the number of seconds assigned to 
him by the computer. So we found their error 
in an average of one second, allowing us to 
compare their results objectively. (In Table 1, 
it is indicated by the symbol td/s (s/s) - error 
committed in seconds for each second.)

Naturally, all the subjects performed the 
jump in the hall. At the beginning of version 

“B” in the open air, the subjects were raised 
with the tower to a height that they themselves 
assumed to be the maximum from which they 
could perform a jump and did so, making sure 
that the belay was secure. Immediately after 
that, they performed another similar jump. 
The idea of the first jump was to make them 
mentally free themselves and allow them to 
determine the maximum height they could 
overcome more accurately. Only then did they 
climb onto the 11-meter roof and stand on the 
platform’s edge. In this part of experiment 
“B”, two groups were formed, one of those 
who jumped and the second of those who 
did not jump. Each of the non-jumps climbed 
back onto the platform and was raised to the 
maximum height, from which they repeated 
the experiment, ending it with a jump. The 
maximum height allowed by the tower was 10 
m. Jumps were performed in a way convenient 
for the person performing them - forward, 
backward, with or without rotation along the 
longitudinal or lateral axis (Figures 1 and 2).

     
Figures 1 and 2. Jumps from the mobile tower.

Data analysis
The results were subjected to mathematical 

and statistical processing with SPSS 20. 
Depending on the tasks, the following 
statistical methods were applied: variation 
analysis - to determine the average values, the 

normality of distribution, and variability of 
the studied indicators; comparative analysis 
using t - Student’s criterion for dependent 
samples - to compare the results of version 
“A” in the hall and at 11 m height, and version 
“B” in the hall and at 11 m height.
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RESULTS
Figure 3 shows the average heights from 

which the jumps were made from the movable 
platform (tower) and from the 11-meter platform. 

It can be seen that in all three attempts, the  
average height of the 11 m jumpers is signifi
cantly greater than that of the non-jumpers.
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Figure 3. The average height of the three test jumps

The average values ​​from the “sense of time” 
tests are presented in Table 1. In version “A”, 
performed in the hall, the subjects counted the 
set times with an average of 1.722 s more and at 

the height of 11 meters only by 0.120 s (p < .05). 
This means that their biological clock was, on 
average, 0.142 s more every second in the indoor 
trials and 0.018 s/s at a height of 11 m. (p < .05).

Table 1. Results of time sense tests (variant A and variant B) conducted in a hall and at 11 m height
Hall 11 meters Tower

Version A Version B Version A Version B Version B
dt (s) dt/s (s/s) dt (s) dt/s (s/s) dt (s) dt/s (s/s) dt (s) dt/s (s/s) dt (s) dt/s (s/s)

Average 1.722 0.142 0.359 0.016 0.120 0.018 -0.260 -0.035
SD 3.437 0.282 2.986 0.235 1.900 0.160 1.877 0.174
SE 0.661 0.054 0.575 0.045 0.380 0.032 0.375 0.035
n 27 27 27 27 25 25 25 25

p (Hall-11 m) <.05 <.05 >.05 >.05
Non-jumpers

Average 2.269 0.194 0.731 0.047 0.385 0.029 -0.731 -0.088 0.592 0.060
SD 3.930 0.307 2.651 0.246 1.895 0.161 2.279 0.216 1.406 0.164
SE 1.090 0.085 0.735 0.068 0.525 0.045 0.632 0.060 0.390 0.045
n 15 15 15 15 13 13 13 13 13 13

p (Hall-11 m) >.05 >.05 >.05 <.05
Jumpers
Average 0.917 0.070 0.017 -0.014 -0.167 0.006 0.250 0.023

SD 2.999 0.266 3.619 0.249 1.946 0.164 1.215 0.092
SE 0.866 0.077 1.045 0.072 0.562 0.047 0.351 0.026
n 12 12 12 12 12 12 12 12

p (Hall-11 m) >.05 >.05 >.05 >.05
dt (s) - committed error in seconds;       dt/s (s/s) - error committed for each second
Note. p – Reliability of the null hypothesis, Student’s t-criterion (dependent samples) when comparing the results 
of version “A” in the hall and at 11 m height, and version “B” in the hall and at 11 m height
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In version “B”, the biological clock of 
those who did not perform the jump of 11 m 
counted with an average of 0.047 s more every 
second in the indoor trials and by -0.088 s/s less 
at the height of 11 m (p < .05). For the more 
determined jumpers, the trend was reversed. 
Indoors, before the 20 cm jump, they timed 
faster on average by 0.014 for each elapsed 
second, and before the 11 m jump by 0.023 s/ 
s slower.

The figures reported above suggest the 
following: under normal circumstances, in the 
absence of any risk and the only requirement 
being to determine the elapsed time between 
the two signals, both groups of stuntmen timed 
faster, with the jumpers being closer to the 
real thing. When they were required after the 
specified time to perform even an elementary 
action such as a 20 cm jump, the time for them 
visibly changed its course and sped up. For 
those who did not jump in consequence of 11 
m, it was still above the real but already very 
close to it, and for those who jumped, it was 
even below the real. 

Another interesting task the subjects were 
given was to perform a risky action - a jump off 
11 m after the expiration of the time specified 
by the computer. For those who had decided 
to jump and subsequently made the jump, time 
slowed down compared to what they reported 
for the 20 cm indoor jump—for the others, 
who were standing, faced with the dilemma of 
whether or not to take the risk and eventually 
gave up, time hastened its course even more, 
in their subjective judgment. However, when 
the jumpers of the same group (those who did 
not jump from 11 meters) got on the mobile 
platform and were raised to a height that 
was surmountable for them, they were of the 
mindset that they could jump from there, their 
subjectively reported time slowed down again. 
Consequently, it may be judged that in cases of 
hesitation and uncertainty, the time was counted 

as shorter, and in cases of determinedness, time 
seemed to slow down, and the subjects counted 
it as longer. Moreover, in each version, the 
subjective assessment of the time of the more 
determined stuntmen (those who jumped from 
11 meters) was closer to the actual time.

DISCUSSION
The jump results of the two groups, pre-

sented in Figure 1, showed that both under-
went rapid desensitization after their first 
jump, gaining confidence that it was not their 
maximum and improving their score by nearly 
a meter on their second attempt. On the third 
attempt, however, the difference was obvious. 
While the more determined group increased 
their score by almost 2 meters again, which 
is probably not their limit, the non-jumping 
group managed to add an average of only 13 
cm. This suggests that the 11-meter height was 
a serious fear barrier for them. The reasons 
could be rooted in the lack of experience in 
such stunts, fear of actions performed at a great 
height, lack of self-confidence, incorrect or, on 
the contrary, correct assessment of current op-
portunities, etc.

At first glance, the results from version 
“B” of the experiment were in opposition 
to the generally accepted opinion that in a 
risky situation, time seems to slow down for 
those experiencing it (Kaikov, 1996, 1998; 
Todorkov, 2002; Videv & Petrov, 2012,2014; 
Terzieva, n.d.). Overall, for both groups, the 
results showed that in the non-threatening 
jump from the 20 cm platform in the hall, the 
experimental subjects counted an average of 
sixteen-thousandths of a second slower (0.016 
s/s) than the real-time. When climbing 11 
meters high with the task of jumping from 
there, they started to count the elapsed time 
until the moment of the jump by an average of 
35 thousandths faster every second (-0.035 s/s). 
However, these were mainly the results given 
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by the non-11m group. If we pay attention to 
the lower two-thirds of Table 1, we will notice 
the following - for those who did not jump from 
11 meters, the time seemed to noticeably speed 
up when they stood on the edge of the 11-meter 
platform. From a delay of 0.047 s/s before the 
jump from the 20-centimeter platform in the 
hall, they began timing 88 thousandths faster 
for every second (-0.088 s/s) when they were 
in front of the 11-meter chasm. While the risk 
jump group was timed 14 thousandths of a 
second (-0.014 s/s) faster on the indoor platform 
but 23 thousandths (0.023 s/s) slower before 
the 11m jump. The same trend was observed in 
those who first refused to perform the 11-meter 
jump. They then climbed the platform, were 
raised to their maximum height, and jumped 
from there. As we have already indicated, 
in the hall, they were timed 47 thousandths 
slower for every second that passed (0.047 s/s) 
before the 20 cm jump, and before the jump 
from the greatest height they could afford in 
their personal judgment, they started counting 
time even more slowly, by 60 thousandths for 
every second (0.060 s/s), which means that for 
them, too, before the most risky action, the 
subjectively counted time, although by a little, 
started to flow more slowly.

CONCLUSION
Our experiment confirmed the general opin-

ion that when getting into a risky situation, the 
time of those threatened by it seems to slow 
down, according to their subjective assess-
ment. The fact that those who did not perform 
the risky jump began to count the time faster on 
the 11-meter platform is explained by the fact 
that they had previously decided not to take this 
risky action; that is, their motivation was to re-
fuse the action, and they did not feel threatened. 
However, the results of our experiment are dia-
metrically opposed to the conclusions reached 
by the team led by Philip Gable (Gable, 2012; 

Gable et al., 2016), according to which moti-
vation to act accelerates the perception of time 
and motivation to refuse slows it down.
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