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as a result of those conditions (Kurpatov (Курпатов), 
2003; Makedonsky (Македонски), 2009.; Henning, 
2003; Shcherbatich (Шчербатих), 2009). The positive 
psychological states are an indicator of an adequate ad-
aptation and, vice versa – the negative states indicate the 
disrupted adaptation mechanisms (Jeffers (Джефърс), 
1999; Kaykov (Кайков),  1988).

The ability of the stunt performer to control their 
psychophysical condition during a given stunt is an 
indicator of their capability to adequately perform the 
stunt. A stunt is a motor action which can be extensively 
rehearsed, almost to the point of automatism, but it re-
quires constant monitoring by the central nervous sys-
tem (CNS) which adds corrections to its parameters if 
needed. If the action has not been rehearsed, it is neces-
sary that it is programmed on location. In case the stunt 
is to be performed by a group, every participant needs to 
take into consideration the actions of their fellow stunt 
performers. In case of any changes in the course of the 
action, he needs to react promptly and adequately so as 
to ensure his own safety, as well as that of his colleagues.

INTRODUCTION
One of the principal requirements for the perfor-

mance of stunts is for the stuntman to be highly focused 
on the actions they are performing and at the same time 
to be very aware of their surroundings. This is essential 
because often times in the course of performing stunts, 
especially as a group, the conditions can change un-
favourably in less than a second and the situation can 
become difficult to manage. The criteria for assessing a 
given situation are related to the level of objective dif-
ficulty and danger and to the intensity by which it is per-
ceived by the individual, the small or larger group. The 
conditions which most commonly determine a certain 
situation as extreme are difficulty, danger, and sudden-
ness (Kaykov (Кайков), 1986. 

Extreme situations are always accompanied by a 
high level of physical or mental pressure (stress) and 
strong emotional experiences (Lejepekov (Лежепеков), 
2007; Shoubina (Шубина), 2007; Gray, 1971). The 
adaptation to extreme conditions of the person is de-
termined by the psychological states in which he is put 
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participant signed a statement of informed consent.

Custom-made software, as well as audio-visual re-
cordings was developed especially for the purposes of 
the study. The division of attention was measured in the 
following manner: In the course of more than six weeks 
the subjects from the control and experimental groups 
were trained by the same person, to learn a series of 
physically simple actions which require great coordina-
tion. Those actions were performed in eight beats – an 
“eight”. Definition of the “eight”: Starting position (S.P.) 
– Structure: 1 – Jump to a standing position with feet 
apart, left arm forward, right arm to the side; 2 – Jump 
to a standing position, right arm forward, left arm to the 
side; 3 - Jump to a standing position, both arms out-
stretched to the sides; 4 – S.P. (The next four beats of the 
“eight” are mirror-opposite of the first four); 5 - Jump to 
a standing position with feet apart, right arm forward, 
left arm to the side; 6 - Jump to a standing position, left 
arm forward, right arm to the side; 7 - Jump to a stand-
ing position, both arms outstretched to the sides; 8 – S.P. 
The performance tempo was two beats per minute and 
was set by audio signals.

For the combinations of motor and auditory memory 
tasks, ten audio recordings were created each consisting 
of ten one-, two-, and three- syllabic words. All record-
ings were of the same length and similar difficulty of the 
words which were pronounced by a professional actor. 
The recordings were mixed together with the sound of a 
metronome without being drowned out by it.

The experimental subjects stood close to the edge 
of the platforms after which a randomly selected audio 
recording was played. During the first eight beats the 
subject learns the tempo given by the metronome. At the 
start of the second eight beats begins the performance 
of the rehearsed motor action (the “eight”). At the same 
time the subject listens to the recorded voice-over trying 
to memorise the sequence of words. After the end of the 
audio recording, the motor action is terminated and the 
subject repeats the words they have memorised which 
are written down in a special log. As memory errors 
are considered the number of words not remembered, 
as well as words said by the experimental subject but 
which are not present in the audio recording. The motor 
errors were divided in three categories: errors made with 
the upper limbs, errors made with the lower limbs and 
“other errors” (not adhering to the tempo, a later start, 
any pauses, etc.)

The second experiment on division of attention was 
a combination of a motor and a visual memory task. In 
it the sequence of 10 words was replaced by a sequence 
of ten pictures. Using computer software, the pictures 
were displayed on a monitor placed so that the subjects 
have a clear view of it. The sequences necessarily con-
tained: 1. a famous person, 2. a well-known natural or 
architectural point of interest, 3. an animal, 4. a plant, 5. 
A well-known trademark or a logo, 6-10 various every-
day objects. The pictures were selected so that they are 
easily perceivable recognisable and were put together in 
combinations of similar difficulty. The pictures changed 

METHODS
The subject of this study is stunt performers’ divi-

sion and alternation of attention in a normal and in an 
extreme situation. The following working hypothesis is 
determined: the stress in an extreme situation increases 
the risk of errors related to the division and alternation 
of attention with those errors being more pronounced in 
subjects having a weaker psyche.

The study sample included members from almost all 
existing stunt groups in Bulgaria: “Alpha Stunts Team”, 
“StuntBG”, the “Bagatur” stunt group, “Eudaimonia”, 
as well as freelance stunt performers. The total num-
ber of participants was 27 (25 men and 2 women). An 
experiment was also conducted with a control group of 
15 students from the Department of Teaching at NSA 
“Vassil Levski” – Sofia.

The aims of the study were: studying the influence 
of an extreme situation on the division and alternation 
of the stunt performers’ attention when performing a 
rehearsed motor action and simultaneously testing the 
subjects’ auditory and visual memory. 

The following tasks were noted:
1. Establishing the subjects’ ability to divide their 

attention in a normal and an extreme situation when   
performing a rehearsed motor action accompanied by a 
visual memory task.

2. Establishing the subjects’ ability to divide their 
attention in a normal and an extreme situation when per-
forming a rehearsed motor action accompanied by an 
auditory memory task.

3. Establishing the subjects’ ability to alternate their 
attention in a normal and an extreme situation when 
performing a rehearsed motor action accompanied by a 
visual memory task.

4. Establishing the subjects’ ability to alternate their 
attention in a normal and an extreme situation when per-
forming a rehearsed motor action accompanied by an 
auditory memory task

The study took place during three consecutive days 
at NSA “Vassil Levski”, Sofia, first with a control group 
and subsequently with an experimental group. The test-
ing in a standard situation was conducted in one of the 
gyms of the NSA, and the testing in an extreme situation 
– on a platform at the edge of a flat concrete rooftop at 
a height of 11 m. Due to ethical concerns only the ex-
perimental group took part in testing in the extreme situ-
ation. The location of the experiment was pre-selected 
to ensure maximum safety. The area under the experi-
mental platform was cleared of hazardous objects and 
secured with an airbag, specially designed for such pro-
poses, measuring 6 x 6 x 1.5 m, as well as special foam 
blocks. On the edge of the rooftop, 11 m above ground, 
an experimental platform measuring 2500 x 1250 mm 
was built on the edge of the abyss. Between the targets a 
rubber path was installed to prevent slipping. A similar 
platform of only 50 cm in height was built inside the 
gym. All subjects were informed in detail about the ex-
isting risks, about the safety measures in place, as well 
as the possibility for them to quit at any time and each 
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tion of all experiments they were asked to jump from the 
11-metre platform. Those of them who were able to per-
form the jump descended from the platform and climbed 
onto a mobile aerial lift from which they jumped from 
the maximum height each of them could manage. Thus, 
the subjects were divided into two subgroups: stunt per-
formers who were able to jump from the 11-metre height 
and stunt performers who jumped from a lower height.

RESULTS
Memory errors. The result analysis shows that in 

three quarters of the cases the memory errors in the ex-
treme situation increase relative to their occurrence in 
a normal situation. There was a slight decrease in the 
number of memory errors recorded in an extreme situa-
tion in the subjects who performed a jump from 11 me-
tres only in the auditory memory task (Figure 1).With 
those subjects who did not jump from the 11-metre 
height the results were almost analogous. In the division 
of memory – visual memory task the result remains un-
changed. In the three remaining experiments there is an 
increase in the number of errors (Figure 1).

In three of the experiments, the control group had 
the worse results out of the two experimental groups, 
even in the cases when the experimental groups were 
performing in an extreme situation. Only in the attention 
division experiment combined with a visual memory 
task the results of the control group were better than 

every second (each two beats of the metronome). The 
experiment was conducted and the errors were recorded 
in the manner described above. 

For the experiments related to the alternation of at-
tention we used the same words sequences and pictures 
but this time during a motor action combined with an 
auditory memory task. At different points during each 
sequence we included 4 recordings of an “explosion”. At 
the beginning of the performance the experimental sub-
ject had to repeat the action only for the first four beats 
while trying to memorise the words from the voiceover. 
When an “explosion” sound was played, which always 
came on the third beat of the action, the experimental 
subject had to go on and perform the second half of the 
“eight” (beats 5 though 8). At any subsequent “explo-
sion” they had to return to performing the action for the 
first four beats.

The fourth experiment was again related to the alter-
nation of attention with the motor task being combined 
with a visual memory task. Instead of hearing words, the 
subjects saw a sequence of ten pictures, one second apart 
from each other; dispersed among the different sequenc-
es were 4 pictures featuring an explosion. Each time this 
picture appeared, the experimental subjects had to alter-
nate between performing one half of the eight-beat mo-
tor action to performing the other.   

In order to determine the influence of the stress fac-
tor “height” over each stunt performer, after the comple-

○ - p<0.05 - control group vs. stunt performers  ∆ - p<0.05 - jumped vs. did not jump

Figure 1.  Memory errors
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∆ - p<0.05 jumped vs. did not jump

Figure 2. Arm errors

* - p<0.05 ; ** - p<0.01 normal vs. extreme situation
○ - p<0.05 control group vs. stunt performers  ∆ - p<0.05 jumped vs. did not jump

Figure 3. Leg errors
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sults in a normal situation with those of the stunt per-
formers in an extreme situation.

The results from the leg actions in all eight tests 
of the stunt performers who jumped from the 11-me-
tre height were better than those of those who did not 
jump. The results of the control group in all experiments 
were better than those of the of the group of the stunt 
performers who did not jump from the 11-metre height 
both in a normal and in an extreme situation and only in 
two of the experiments involving the ones who jumped 
but compared to the latter group’s results in an extreme 
situation (Figure 3). A statistically significant difference 
was established when comparing the errors made with 
the legs in a normal and extreme situation by the stunt 
performers who jumped from the 11-metre height dur-
ing the attention division experiment combined with a 
visual memory task. Statistically significant are the er-
rors made in the leg actions both of the stunt performers 
who jumped from the 11-metre height and those who 
did not jump in a normal and extreme situation during 
the attention division experiment featuring an auditory 
memory task.

Significant are also the differences between the nor-
mal and extreme situation of the stunt performers who 
did not jump from the 11-metre height during the atten-
tion alternation experiments both when combined with a 
visual and an auditory memory task. There are statisti-
cally significant errors in the performance of the leg ac-
tions in an extreme situation between the subjects who 
jumped and who did not jump from the 11-metre height 
during the attention alternation experiment combined 
with an auditory memory task. The control group shows 

those of the stunt performers who did not jump from the 
11-metre height, but not better than those who did jump 
from that height. In a total of fourteen out of sixteen pos-
sible comparisons the stunt performers showed better re-
sults than the control group (Figure 1).

Statistically significant errors can be found when 
comparing the results of the stunt performers who 
jumped from the 11-metre height and those who did 
not during the attention division experiment involving 
a visual memory task in a normal situation; between the 
results of both the stunt performers who jumped and 
those who did not jump from the 11-metre height and 
the control group in the attention alternation experiment 
combined with an auditory memory task in a normal 
situation;  and also when comparing the results from the 
attention alternation experiment combined with an audi-
tory memory task of the control group in a normal situa-
tion and the experimental group in an extreme situation.  

Motor tasks. The analysis of the errors made with 
the arms showed that in seven out of the eight conducted 
experiments the stunt performers who jumped from the 
11-metr height made fewer errors than those who did 
not jump from this height; however, only in one of those 
cases the difference is statistically significant. This is 
the attention division test featuring an auditory memory 
task (Figure 2.). The control group showed fewer errors 
made with the hands only in the attention division test 
combined with an auditory memory task in a normal and 
in an extreme situation compared with the group of stunt 
performers who did not jump from the 11-metre height. 
In the remaining 6 cases the control group made more 
mistakes with the arms, even when comparing their re-

* - p<0.05 ; ** - p<0.01 normal vs. extreme situation   ○ - p<0.05; ○○ – p<0.01 control group vs. stunt performers

Figure 4. Other errors
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ation from the stunt performers who jumped from the 
11-metre height and those who did not jump in the atten-
tion division experiment combined with a visual mem-
ory task, as well as in the results of those who jumped 
from the 11-metre height in the attention alternation 
experiment featuring a visual memory test. The control 
group showed significant errors compared with the two 
groups of stunt performers in a normal situation in the 
attention division experiment combined with a visual 
memory task.

The results of the added average values of the errors 
in a normal and extreme situation made by the stuntmen 
who jumped and did not jump from the 11-metre height 
presented in (Table 1.) are more than eloquent. The stunt 
performers who jumped from the 11-metre height made 
fewer errors in the motor and memory tasks both in a 
normal and in an extreme situation. 

DISCUSSION AND CONCLUSION
The first part of our working hypothesis was une-

quivocally confirmed. In 20 out of the 32 possible com-
parisons the stunt performers made more mistakes in the 

a statistically significant difference only when compar-
ing its results from the attention alternation test featur-
ing an auditory memory task in a normal situation with 
those of the stunt performers who did not jump from the 
11-metre height in an extreme situation. 

The highest number of statistically significant er-
rors was recorded in the “other errors” category. In this 
category, only in two out of the eight experiments the 
stunt performers who did not jump from the 11-metre 
height made fewer errors than the ones who jumped. In 
three out of the four experiments conducted in a nor-
mal situation the control group showed better results 
than the stunt performers who did not jump from the 
11-metre height. In one of the experiments the results of 
the control group are better even than those of the stunt 
performers who jumped from the 11-metre height. In an 
extreme situation both the stunt performers who jumped 
from the 11-metre height and those who did not jump 
show better results than those of the control group in a 
normal situation (Figure 4).

Statistically significant errors are found when com-
paring the results obtained in a normal and extreme situ-

Table 1. Average motor and memory errors made by the stunt performers who jumped and
those who did not jump

Motor 
errors

Memory 
errors Total Motor 

errors
Memory 

errors Total

Jumped 14.83 23.33 38.17 16.68 24.92 41.60
Did not jump 22.41 25.47 47.88 24.62 25.92 50.54

Table 2. Differences in average error values between the normal and extreme situation

Divided 
attention 

Motor-Visual 
Memory Test

Divided 
attention 
Motor-

Auditory 
Memory Test

Alternating 
attention 

Motor-Visual 
Memory Test

Alternating 
attention 

Motor-Auditory 
Memory Test

Total

Memory errors - jumped -0.750 0.250 -0.584 -0.500 -1.584
Memory errors - did not jump 0 -0.554 -0.164 0.262 -0.456
Arm errors - jumped 0.833 0.417 0.250 -0.416 -0.582
Arm errors - did not jump -0.994 -0.769 -0.210 -0.208 -2.181
Leg errors - jumped -1.099 -1.500 -0.386 0.217 -2.768
Leg errors - did not jump -0.198 -1.230 -0.405 -0.746 -2.579
Other errors - jumped 0.667 0.250 0.416 0.167 1.500
Other errors - did not jump 0.923 0.692 0.587 -0.062 2.140

“Negative values” means an increase of errors in extreme situation
“Positive values” means a decrease of errors in extreme situation

Table 3.  Differences between average errors made in the normal and extreme situation

Motor 
errors

Stunt performers who jumped -1.85
Stunt performers who did not jump -2.62

Memory 
errors

Stunt performers who jumped -1.58
Stunt performers who did not jump -0.46
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more motor errors.
Based on the obtained results, following conclu-

sions could be noted:
1. In the presence of the stress factor height, the 

number of errors made by stunt performers during the 
performance of a rehearsed motor action increases.

2. The stunt performers who experience a lesser 
amount of stress due to the height factor do better in 
memorising visual and auditory information when per-
forming in a normal situation.

3. The subjects who are less stressed by the height 
factor demonstrate better memory in the attention di-
vision tests in an extreme situation – performing at a 
height of 11 metres.

4. Under the same conditions, the subjects who are 
more stressed due to the height factor show better results 
in the attention alternation tests in relation to memory 
errors.

5. In the extreme situation related to the height 
factor, the stunt performers who are less influenced by 
the height factor are able to concentrate more on their 
motor actions and to ignore to a certain extent external 
factors. The subjects who were more stressed direct a 
great amount of their attention at the additional audio 
and visual information which explains the increase in 
the number of mistakes they make in their motor actions.
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extreme situation. Only in one of the experiments the 
results of those who did not jump remained unchanged. 
In the rest of the experiments the results of the stunt 
performers are fairly similar mostly with relation to the 
errors included in the category “other errors”. Out of 
the 11 cases in which the stunt performers reduced the 
number of errors they made in the extreme situation, 7 
were namely in the “other errors” category. This is hard 
to explain, as unlike the memory errors and the errors 
made with the arms and legs, the errors in the “other 
errors” category show a reverse tendency, meaning that 
their number was not increased, but decreased in the ex-
treme situation.

The second part of our working hypothesis was only 
partially confirmed. Truly, those subjects who were less 
stressed by the height factor made fewer errors when 
performing in an extreme situation. However, the data 
from (Table 2.) shows that the worsening of their results 
in an extreme situation regarding the memory errors 
and the leg errors is more pronounced compared with 
the subjects who were more stressed by the height fac-
tor. In the “other errors” category, the improvement in 
the results of those who were less stressed (reducing the 
number of errors in an extreme situation) is not as dis-
tinct as in the stunt performers who did not jump from 
the 11-metre height. It is interesting to note that the stunt 
performers who did not jump from the 11-metre height 
made fewer errors in the “other errors” category in the 
extreme situation in three out of the four experiments.

The subjects who jumped from the 11-metre height 
had reduced their number of errors made in the “other 
errors” category in all four experiments. Apart from that, 
in the extreme situation they had lowered the number of 
errors they made in two of the experiments in the catego-
ry of “arm errors” and in one experiment in the “memory 
errors” category. The final results indicate that the re-
sults of the stunt performers who were more stressed by 
the height factor had worsened less in the “memory er-
rors” category than the results of the ones who jumped 
from the 11-metre height (Table 3.). In the motor errors 
the results are opposite mainly because of the difference 
in the “arm errors” category. Possibly the subjects who 
were less stressed by the height factor were more con-
centrated on their motor actins at an extreme height and 
paid less attention to any external information (auditory 
or visual). The subjects who were more stressed by the 
height factor in the same situation paid more attention to 
the additional external information and found it harder 
to concentrate on their motor actions and in result, made 
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