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The article deals with the correlations between hazard perception and anxiety in para-
chutists. Theoretical background for the study is provided by Eysenck’s theory of perso-
nality and Spielberger’s theory of anxiety. Psychological characteristics of parachutists 
as a specifi c study population is also provided.

The Impulsivity Inventory (IVE) by Hans J. Eysenck and Sybil B.G. Eysenck measuring 
three personality features, i.e. impulsiveness, venturesomeness, and empathy was used 
in the study along with the State-Trait Anxiety Inventory (STAI) by C.D. Spielberger, 
R.L. Gorsuch, and R.E. Lushene used to study anxiety as both a state and a trait. The 
study was conducted in 64 amateur parachutists (male and female) aged 18 to 60 years, 
stratifi ed according to their expertise into novice parachutists (1-50 jumps) and expert 
parachutists (more than 50 jumps).

The study demonstrated, among others, that novice parachuters are characterized by 
an increasingly higher increases in anxiety states as measured by the increase in the 
heart rate immediately before the jump. No statistically signifi cant diff erences were 
observed between the study groups with regard to hazard perception, impulsiveness, 
empathy, and anxiety as a trait.

The article draws attention to anxiety as a state developing in novice parachutists as 
a result of stress due to the novelty of their situation. In addition, the lack of statistically 
signifi cant correlations being observed between hazard perception, impulsiveness, 
empathy, and anxiety as a trait was due to the previous natural psychological selection 
process.

No statistically signifi cant correlations were observed between hazard perception and 
anxiety as a trait.
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INTRODUCTION

In psychological literature, three approaches to 
risk and anxiety are encountered, namely: (1) the 
behavioral approach – risk and anxiety are factors 
associated with uncertainty or limitations to one’s 
own activities; (2) the cognitive approach – risk and 
anxiety are a consequence of informed decisions 
made following the analysis of potential benefi ts 
and losses; and (3) the emotional approach – risk 
and anxiety are a reaction to impending threat 
[11,13]. Risk may be a source of both satisfaction 
or pleasure (stimulating risk) and anxiety [16]. The 
stimulating risk is impulsive in character and is as-
sociated with the demand for stimulation. Usually, 
stimulating risks are taken in following an internal 
impulse and are characterized by low levels of self-
control. Sensation seeking is a personality trait de-
fi ned by the search for experiences and feelings 
that are varied, novel, complex and intense as well 
as by the readiness to take physical, social, legal, 
and fi nancial risks for the sake of such experienc-
es as thrill- and adventure seeking (e.g. extreme 
sports), experience-seeking (e.g. preference for 
eccentric apparel, use of psychoactive substances, 
etc.), disinhibition (e.g. hazard, alcohol abuse, etc.), 
and boredom susceptibility (e.g. aversion to rou-
tine jobs, etc.) [18]. Thus, stimulating risk is domi-
nated by the positive emotional aspect.

Stimulating risk is contrasted by instrumental 
risk which is an outcome of thorough calculation 
of benefi ts and losses from realization of assumed 
goal, characterized by high level of self-control in 
face of potential danger [17]. Determination of the 
scale of the risk and specifi c actions taken in risky 
situations is infl uences by the specifi city of risk, its 
extent, as well as the mechanism of loss or damage 
infl iction. Psychologists formulated two positions 
regarding the factors involved in the risk-taking 
process. The fi rst position assumes that decisions 
made by humans in risk-associated conditions de-
pend on their venturesomeness, including their 
personality structures i.e. their sets of permanent 
traits such as anxiety levels, self-assessment of 
one’s capabilities, as well as the locus of control. 
The supporters of this position assume that hazard 
perceptions aff ects the decision-making process-
es as well as the outcomes thereof. The impact of 
the environment is limited to a minimum [14]. It is 
assumed that risk-takers perceive risk as a positive 
value and therefore prefer high-risk tasks and are 
prone to choose more risky alternatives regard-
less of situation while hedgers, i.e. individuals who 
avert risks, avoid these alternatives in most cases 
[9]. The other position, referred to as environmen-
talism, assumes that the environment rather than 

personality is the factor that determines human 
decisions (task-related and non-task related fac-
tors determine the choice of the cautious or the 
risky option), making human decisions circum-
stance-dependent and decision makers either 
risk-takers or averters.

In psychology and psychiatry, anxiety as a risk-
related component when estimating benefi ts and 
losses, goes beyond the limits of psychopatholog-
ical as well as cultural or historical taxonomy. Four 
main approaches to anxiety are known in the fi eld 
of psychology, including the theory of learning 
associated with the theory of conditioning, psy-
choanalysis, cognitive explanations and biological 
explanations.

Anxiety is analyzed from several theoretical 
perspectives such as the learning theory that ac-
counts mainly for the cognitive aspects of anxiety 
stemming from conditioning or other processes 
by which the individuals learn their escape or eva-
sion behaviors [10], or Freudian psychoanalysis 
that interprets anxiety to be a physiological reac-
tion resulting from a confl ict between the desired 
(id) and the moral imperative (superego) as well 
as the eff ort made by the ego to control these de-
sires [6].

Psychiatric aspects of anxiety formulated us-
ing the categories of mental disorders were taken 
into account by A. Kępiński [5] who proposed the 
following classes of anxiety: - neurotic anxiety, 
most commonly manifested as indefi nite, abstract 
anxiety, and - psychotic anxiety, which is further 
divided into depressive anxiety characterized by 
reduced life dynamics and increased perception 
of pain, and schizophrenic anxiety.

Primary, biological determinants of fear are 
referred to in the hypothesis proposed by Beck 
[1] who assumed that when encountering new 
situations that may lead to potentially dangerous 
outcomes, humans interpret these situations as 
dangerous, i.e. causing or enhancing the primary 
attitude of fear. This condition may translate social 
anxieties that are associated with encountering 
new social situations that may lead to potentially 
dangerous outcomes [3]. From the standpoint of 
biology, anxiety is enhanced by increased sero-
tonin (pleasure hormone) or noradrenalin (fear 
hormone) transmission. Upon exposure to chronic 
stress, disturbances within the central nervous 
system may lead to late-type disorders [8]. In the 
context of this article, of key importance is the 
concept presented by Spielberger [12], who per-
formed factorial analysis to identify two major as-
pects of fear: that of a state, taking into account 
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the same day immediately prior to the jump. The 
subjects retook the STAI inventory survey (X-1) and 
were subjected to heart rate measurements.

RESULTS

Following indicators were taken into account in 
the study: hazard perception (HP), impulsiveness 
(I) and empathy (E), anxiety as a trait (X2) and anxi-
ety as a state (X1), heart rate, increase in anxiety as 
a state (X-1) and increase in the heart rate (H2-H1). 
The normalcy of distribution of the quantitative 
data was assessed using the Shapiro-Wilk’s test. In 
case of normally distributed variables, parametric 
signifi cance tests were used, whereas non-para-
metric methods were used in cases lacking normal 
distribution of data. Correlations between pairs of 
quantitative variables were assessed by means of 
Pearson’s correlation coeffi  cient and Spearmann’s 
rank correlation coeffi  cient. Comparisons between 
groups were made using Student’s t-tests in case 
of normally distributed variables and Manna-
Whitney’s U-test in case of variables with distribu-
tion signifi cantly diff erent from normal.

The following hypotheses were analyzed: 
(1) Hazard perception has no eff ect on the increase 
in the level of anxiety as a state; (2) Novice and 
expert parachutists are no diff erent in terms of 
anxiety as a trait and state; (3) Novice and expert 
parachutists are no diff erent in terms of hazard 
perception; (4) Novice parachutists are character-
ized by a higher increase in anxiety as a state (X1-
2-X1-1) and heart rate (H2-H1) before the jump as 
compared to expert parachutists.

Figures 1 and 2 present the distribution of 
hazard perception (HP) and the increase in anxi-
ety as a state (X1-2-X1-1) in the groups of novice 
and expert parachutists. As shown in Fig. 1., both 
the novice and the expert parachutists’ group are 
characterized by overrepresentation of parachut-
ists with above-average and high venturesome-
ness levels.

As shown in Fig. 2., the increase in the anxiety as 
a state is high in novice parachutists as compared 
to expert in whom the distribution of the increase 
in the anxiety is close to normal and much lower in 
terms of absolute levels. Tab. 2. presents the coef-
fi cients of correlation between hazard perception 

situational variability, and that of a trait, underlin-
ing the acquired nature of anxiety and pertaining 
to diff erences between individuals. Anxiety as 
a state is characterized by consciously perceived 
feelings of fear and stress, usually accompanied by 
the associated activation or excitation of the nerv-
ous system. Anxiety as a trait is a motif or acquired 
behavioral disposition that makes an individual 
susceptible to perceiving a wide range of objec-
tively non-dangerous situations as hazardous and 
therefore reacting to such situations with anxiety 
that is incommensurate to the scale of risk. There 
is a correlation between the anxiety as a trait and 
anxiety as a state, as no higher levels of anxiety as 
a state are observed in individuals with high levels 
of anxiety as a trait as compared to those with low-
er levels of anxiety as a trait. In such cases, higher 
levels of anxiety may be observed only in strongly 
dangerous situations.

METHODS

Characteristics of subjects
The study was conducted in 64 amateur para-

chutists aged 18 through 60 years, divided into 
two groups (n=32 in each group) of novice (up to 
50 jumps) and expert parachutists (more than 50 
jumps) jumping from the altitude of 4000 m from 
a Turbolet L-410 plane allowing 16 individuals on 
the board. Detailed characteristics of the study 
groups is presented in Tab. 1.

Characteristics of research methods
Hazard perception was assessed by means of 

IVE inventory by Hans J. Eysenck and Sybil B.G. 
Eysenck that is used to measure three personality 
features, i.e. impulsiveness, venturesomeness, and 
empathy, as adapted to Polish by A. Jaworowska 
[4]. Anxiety was assessed by means of State-Trait 
Anxiety Inventory (STAI) by C.D. Spielberger, R.L. 
Gorsuch and R.E. Lushene as adapted to Polish by 
K. Wrześniewski and T. Sosnowski [15] as well as by 
means of heart rate measurements. The study was 
carried out in two stages. In the fi rst stage, car-
ried out before the parachute jumps, the subjects 
completed the IVE inventory and State-Trait Anxi-
ety Inventory, and heart rate measurements were 
performed. The second stage was carried out on 

Novice parachutists (N=32) Expert parachutists (N=32)

 Mean SD Mean SD

Age 31.72 7.91 35.72 7.47

Number of parachute jumps 22.62 16.63 1148.63 967.48

Tab. 1.  Characteristics of study subjects stratifi ed according to the expert or novice parachutist’s status.
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No diff erences were also observed between 
novice and expert parachutists in the anxiety as 
a state (X1) as confi rmed by Fig. 5.

As shown in Fig. 5., no statistically signifi cant 
diff erences are observed between the groups 
in terms of STAI-measured anxiety as a state 
(p=0.851). The mean score in the novice group 
(M=27.59) was not signifi cantly diff erent in statisti-
cal terms from the mean score in the expert group 
(M=27.78).

Fig. 6. presents physiological results of heart 
rate measurements (H1) in novice and expert para-
chutists.

Mean heart rate values in the novice and the 
expert groups were 72.59 and 75.06, respectively, 
thus confi rming that the heart rate levels were 

and the increase in anxiety as a state in both nov-
ice (r=-0.049) and expert parachutists (r=-0.043).

The analysis of diff erences in hazard perception 
(HP) between novice and expert parachutists pre-
sented in Fig. 3. revealed no statistically signifi cant 
diff erences between these groups (p=0.278). The 
mean score in novice parachutists was 8.09 while 
the mean score in the other group was only slight-
ly higher and amounted to 8.5.

No diff erences were also observed between 
novice and expert parachutists in the anxiety as 
a trait as confi rmed by Fig. 4.

In the group of novice parachutists, the mean 
score of anxiety as a trait (X2) was 37.0 as com-
pared to 34.09 in the expert group. The diff erence 
was not signifi cant in statistical terms (p=0.204).

Novice prachatusits (N=32) Experienced parachutists (N=32)

 HP P HP P

Hazard perception (HP) and the 
increase in anxiety as a state 
(X1-2-X1-1)

-0.049 0.788 -0.043 0.815

Tab. 2.  Coeffi  cients of correlation between hazard perception and the increase in anxiety as a state.
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Fig. 1.  Distribution of hazard perception in the groups 
of novice (A) and expert (B) parachutists.

Fig. 2.  Distribution of the increase in anxiety as 
a state (X1-2-X1-1) in the groups of novice (A) 
and expert (B) parachutists.
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not signifi cantly diff erent (p=0.315) between the 
study groups of parachutists subjects.

The hypothesis stating that parachutists are 
characterized by a higher increase in anxiety as 
a state (X1-2-X1-1) and heart rate (H2-H1) before 
the jump as compared to expert parachutists was 
confi rmed as shown in Figures 7 and 8.

As shown in Fig. 7., the increase in self-assessed 
anxiety as a state was statistically signifi cantly 
higher (p<0.001) in the novice group (M=12) as 
compared to the expert group (M=1.53). The same 
was true for anxiety as a state measured by heart 
rate measurements.

As shown in Fig. 8, the expert group was charac-
terized by a signifi cantly lower heart rate (M=7.69) 
as compared to the novice group (M=30.5).

DISCUSSION

The fi rst hypothesis pertained to the correlation 
between hazard perception and anxiety as a state 
in parachutists before the parachute jump. The 
results are indicative of no correlations between 
the variables. Statistically signifi cant diff erences 
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Fig. 3.  Mean hazard perception scores in novice and 
expert parachutists groups.

Fig. 4.  Mean anxiety as a trait scores in novice and 
expert parachutists groups.

Fig. 5.  Mean anxiety as a state scores in novice and 
expert parachutists groups.

Fig. 6.  Mean heart rate measurements in novice and 
expert parachutists groups.

Fig. 7.  Mean values of the increase in anxiety as a state 
(X1-2-X1-1) before the jump in the groups of 
novice and expert parachutists (diff erence is 
statistically signifi cant, p<0.001).

Fig. 8.  Mean values of the increase in heart rate (H2-
H1) before the jump in the groups of novice 
and expert parachutists.
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strate that the highest anxiety is perceived when 
the command to jump is issued; afterwards, the 
anxiety level diminishes. This is also in line with the 
results of studies focusing on changes in emotions 
other than anxiety as observed during parachute 
jumps in novice and expert parachutists. As sug-
gested by these results, novice parachutists tend 
to perceive emotions (such as anxiety, euphoria, 
etc.) more strongly than their expert colleagues. In 
order to increase the emotional intensity, expert 
parachutists get involved in more risky activities 
such as group jumps, night jumps, high-altitude 
jumps, etc. [7].

CONCLUSIONS

The conclusions drawn from the study are as 
follows:
-  There is no correlation between hazard percep-

tion and the increase in anxiety as a state prior 
to the parachute jump.

-  The group of novice parachutists does not dif-
fer signifi cantly from the group of expert in 
terms of hazard perception, anxiety as a trait 
and anxiety as a state.

-  Novice parachutists are characterized by a si-
gnifi cantly higher increase in anxiety as a state 
level measured prior to the parachute jump by 
both self-assessment and heart rate monitoring 
methods as compared to expert parachutists.

were observed in anxiety as a state between the 
fi rst and the second (i.e. taken immediately before 
the jump) measurement in novice parachutist. 
This means that anxiety before the jump does not 
depend on hazard perception.

Another hypothesis pertained to the lack of 
signifi cant diff erences between the novice and 
advanced group of parachutists in terms of haz-
ard perception, anxiety as state and trait (both 
self-assessed and measured by heart rate moni-
toring), which might be due to natural psychologi-
cal preselection process.

The third hypothesis pertained to diff erences 
between the study groups in relation to anxiety as 
state measured by STAI and heart rate monitoring 
immediately before a parachute jump. The study 
confi rmed the existence of statistically signifi cant 
diff erences between expert and novice parachut-
ists. In novice parachutists, the increase in anxiety 
as a state and heart rate was signifi cantly higher 
than in the group of expert.

Results obtained in verifi cation of the fi rst three 
hypotheses are in line with the results of studies 
conducted in parachutists by S. Epstein [2] who 
confi rmed that N. E. Miller’s concept of risk seek-
ing-aversion confl ict may be used to explain the 
changes in motivation and anxiety as being de-
pendent not only on individual traits but largely 
also on the expertise of parachutists. Results ob-
tained in the group of novice subjects demon-
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