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Abstract
The aim of this contribution is to describe temperament characteristics of athletes in canoeing and explore 
differences between competitors in white water slalom and sprint. Temperament and characteristics were 
outlined and defined through the use of the ‘Eysenck temperament questionnaire’ (EPI). Research groups 
were comprised of national senior, and junior water slalom representatives (N=9) and sprint representatives 
(N=35). Temperament characteristics, knowledge, performance motivation, individual difference, perfor-
mance impact, motor learning and relationships are integral components to the training process. The results 
show that peak performance in sprint and water slalom canoeing, the most suitable temperament is a sangui-
ne type with low neuroticism scores. In comparing the two disciplines, it is shown that water slalom athletes 
exhibit significantly lower levels of neuroticism.
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Souhrn
Cílem příspěvku bylo popsat temperamentové charakteristiky sportovců v kanoistice a porovnat rozdíly 
mezi závodníky ve vodním slalomu a v rychlostní kanoistice. Temperamentové vlastnosti a charakteristiky 
byly zjišťovány a definovány pomocí Eysenckova dotazníku temperamentu (EPI). Sledované soubory tvořili 
závodníci reprezentačních seniorských a juniorských družstev ve vodním slalomu (N = 9) a rychlostní kano-
istice (N = 35). Znalost temperamentu a výkonové motivace sportovce, respektování jejich zvláštností, vlivu 
na výkonnost, motorické učení, vztahy by měla být samozřejmou podmínkou tréninkového procesu. Výsled-
ky ukazují, že pro podání vrcholového výkonu v rychlostní kanoistice a vodním slalomu je nejvhodnější typ 
sangvinik s nízkým skóre neuroticismu. Ve srovnání obou disciplín se ukázalo, že ve vodním slalomu spor-
tovci dosahovali výrazně nižších hodnot úrovně neuroticismu.
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Introduction
Canoe sprint is a traditional Olympic sport, which 
was included in the Olympic Games program in 
1936. Distances can range from 200 m to marathon 
distance. Olympic distances range from 200 to 1000 
m. This gives a total of about 5 major race categories 
and each category exudes different demands on 
energy preservation, tactics, techniques and the 
mental endurance on an athlete. 
From a physiological perspective, canoe 
performance is composed of both aerobic and 
anaerobic exercise. The system used is dictated by 

the distance of a given event. The aerobic aspect 
is decisive for races over 1000 m, while anaerobic 
exercise is more important for race distances of 
200 m and 500 m. Generally, flat-water racing and 
training places greater demands on the aerobic 
system. However, the shorter distance races will 
require good anaerobic fitness. Anaerobic fitness 
is based upon a well-established level of aerobic 
fitness (Endicott, 1995). 
There are a wide range of canoeing disciplines and 
distances. Therefore, canoe sprint is among the 
‘speed-endurance’ sports category. Thus, in terms 
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of energy intensity and performance, athletes 
are supported by all three progressive sources of 
energy. These include the, ‘ATP-PC Energy system’, 
‘Anaerobic Digestion (LA) system’, and the ‘Aerobic 
(O2) system’. 
Canoe slalom became part of the Olympic games 
program in 1972. It can be characterized as a 
discipline conducted on white-water. It takes place 
in a natural environment that is changing not only 
as an external framework of physical activity, but 
also in terms of the conditions that determine the 
selection of adequate kinetic responses (Kratochvil 
& Bílý, 1997). 
Championship races consist of qualification, semi-
finals and final. Qualifying is conducted over 
two races. An athletes best time is counted. The 
organisation of semi-finals will depend upon which 
category of athlete is racing (male, female, junior, 
senior). The organisation of semi-finals is also 
influenced by the various championships (World 
Cup, World Championship, Olympic Games). 
For canoer slalom events, the semi-finals and 
finals will take place on a different course to that 
of the qualifying rounds and athletes have only 
one chance to record their best performance. 10 
boats then proceed to the final (except within the 
Olympic Games, whereby, the number of boats is 
less). For canoe slalom events, each attempt will 
usually occur over durations of 90 to 120 seconds. 
This system brings increased demands on athletes’ 
mental endurance. 
From a physiological perspective, it is a physical 
activity, where competitors must excel in strength, 
speed and endurance. Athletes can be characterized 
as having developed a high capacity cardiorespiratory 
system, high capacity transmission, and efficient 
utilization of oxygen by the formation of energy 
through anaerobic metabolism (Gonzales-de-Suso, 
D´Angelo & Prono, 1999).

Psychological factors
The structure of sports performance is influenced 
by each sport’s demands and specializations. Such 
factors include physical condition, technical skill 
and tactical decision-making. However, one of the 
greatest determinants in success in competitive 
canoeing is the psychological factor. This stems 
from the extraordinary demands of competitive 
situations on the human psyche (Hosek, 2002). 
Psychological factors of sports performance, 
just as other factors, influence the performance 
of a particular skill. However, skills (hitherto, 
their influences) are not solely linked with what 

occurs during the exercise. The content aspect 
of psychological processes is much more diverse 
and applies to all stimuli and influences from the 
external and internal environment. This occurs with 
varying degrees of intensity during the training and 
competitive process. Also, influences are not only 
from the activity itself, but include influences from 
both private and public life. All of these factors 
affect the psyche of athletes and influence the 
development of personality (Hosek, 2002).
The psyche in the training of canoe sprint ultimately 
affects athletic performance and personality 
structure. Personality in this context is composed 
of abilities, temperament, emotion, motivation, and 
human character. Temperament is seen as a certain 
style of behaviour and derives from the experience 
of the individual, which is reflected in his emotional 
tuning and prevailing mood. Eysenck wrote the 
most famous theory of temperament. Eysenck‘s 
theory suggests that individual psychophysiological 
differences are in relation to temperament. He 
focused on two dimensions: ‘introversion–
extroversion’ and ‘stability-liability (neuroticism)’. 
The introversion-extroversion dimension is based 
on different power and speed activations and 
inhibitions, and the speed of unwinding after 
activation. Extroverts are characterized by weak 
activation, which is caused by slow or fast and 
strong inhibition. It is suggested that an introvert 
is predisposed to fast and strong activation of weak 
and slow inhibition. Introverts, compared with 
extroverts, are more irritable and respond to weaker 
stimuli. Importantly, arousal rates are determined 
and triggered at different times for different 
individuals. 
According to the Yerkes–Dodson theory (1908), the 
execution of quality performance is appropriated 
to a medium level of activation, but is also highly 
individual. Because introverts are more excitable 
and conversely irritable, they often seek out smaller 
sensory stimulation, since it reduces their excitability. 
While extroverts seek greater stimulation, thereby 
increasing their excitability (Irmis, 2007). The 
neuroticism, or, emotional liability and stability 
dimension, is the response of the individual’s 
nervous system to stress. For the individual with 
a high neuroticism score (i.e. a liable individual), 
the same stimulus causes stronger physical and 
emotional reactions than that of extroverts, because 
the reactivity of the autonomic nervous system is 
higher. These factors make it harder to adapt to 
changing environments, especially when one is 
exposed to adverse conditions. This individual often 
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suffers from anxiety and moodiness. In knowing 
this, the resulting knowledge temperament 
applications, sports training and competition 
practice can be adapted to individual needs. Here 
we see that ‘sanguine’ individuals are durable, 
coachable, approach training workloads slowly and 
recover quickly. In contrast, phlegmatic individuals 
undertake training workloads quickly yet take 
longer to recover (Höhm, 1987).
Canoe slalom is a very specific sport as it imposes 
greater demands on the psyche of the competitor. 
The unstable water terrain, combined with always 
differing deployment of slalom gates, makes each 
race totally different and unique. Water slalom is 
classified as a hazardous sport discipline (Rychtecky 
in Vanek et al., 1984). According to Gallucciho 
(2008), extroverts often seek activities that involve 
risk and danger. Extroverts also tend to seek 
competitive situations, as these are exciting and 
interesting for them.
Bily, Süss & Matoskova (2011) examined top level 
canoer slalom competitors (12 male and 3 female). 
They surveyed their temperament characteristics 
and main performance motivation. They used 
two standardized questionnaires: Eysenck’s 
questionnaire of temperament (character) EPI and 
a performance motivation questionnaire (DMV) 
from Pardel, Marsalova & Hrabovska (1984). The 
results of the study showed that for reaching peak 
performance in junior categories (under 23 years of 
age), a sanguine individual with a low neuroticism 
score, average performance motivation and 
average values was most suitable for overcoming 

performance anxiety. There was also a high value 
placed on the use of positive anxiety. In canoe 
slalom, athletes with a low score of neuroticism 
prevail. 
In a study from Bily & Süss (2007), the aim was to 
show how temperament, character, and motivation 
affects top athletes in canoe slalom. They found that 
the dominant character type was phlegmatic, with 
low neuroticism scores combined with lower levels 
of motivation. This combined to help avoid and 
overcome performance anxiety.
The aim of this contribution is to describe 
temperament characteristics of competitive athletes 
in canoeing and also demonstrate the differences 
between competitors in canoe slalom and sprint.

Methods
Participants
Research groups were comprised of competitors 
from national representation teams, in both senior 
and under 23s in canoe slalom in 2010 (N=9) and 
canoe sprint athletes in the year 2012 (N=35). 
Summaries of the research group are shown in table 
Procedures and data analysis
This research project is of an explorative nature. 
The results describe a specific group of elite 
athletes in canoe sprint and slalom. Questionnaires 
were submitted to the competitors at the end of 
the preparatory period and the evaluation was 
conducted by a sports psychologist.
Eysenck questionnaire of temperament and 
characteristics
The questionnaire comprises 57 questions regarding 

behaviour, negotiation and emotions. Only a 
‘yes’ or ‘no’ answer is possible. By grouping the 
responses into three of the five potential categories, 
we can see a final score represented in the three 
main categories: N (neuroticism), E (extroversion-
introversion dimension) and L („Lie score“, which 
had a negligible impact on the final result).
The values of E and N are then plotted on the 
intersecting x and y axis. This provides four 
quadrants that coincide with the four sectors of the 

„Eysenck Cross“. The ¨Eysenck Cross¨ is comprised 
of four personality types: Choleric (CH), Sanguine 
(S), Phlegmatic (F) and Melancholic (M). If the 
intersection is located close to one of the axis or the 
centre of the graph, it is considered to be ambivalent 
(Eysenck, 1960) with values ± 1 standard deviation 
(SD). For the assessment of the significance of 
differences in the final score of neuroticism and 
extraversion-introversion, we used a statistical 
method entitled: ‘ANOVA’.

Discipline N Age mean SD
Slalom 9 19  -  21 20.22 0.78
Sprint 35 17  -  39 23.61 4.25

Table  1.  Summaries  of  research  groups.
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Results and discussion
Insights from Eysenck`s Questionnaire
The results for canoe slalom athletes are shown in 
figure 1. Four competitors are ranked within the 

phlegmatic group (44.4 %), and five (55.6%) among 
the sanguine group. The results show a low score for 
neuroticism within this group of athletes. 

Figure  1.  Results  of  temperament  and  characteristics  amongst  water  slalom  canoe  athletes.

Legend:  M  -  melancholic,  CH  -  choleric,  S  -  sanguine,  F  -  phlegmatic  In  -  introvert,  Ex  -  extrovert  ,  L  -labile  S  -  stable  
SD  -  standard  deviation

The results for canoe sprint athletes are listed in 
figure 2. Seventeen participants (48.6%) were 
among the sanguine quadrant, six in the phlegmatic 
and choleric (17.1%) quadrants and three in 
melancholic. Two competitors are in between the 

sanguine and choleric quadrant, one competitor is 
in between the melancholic and choleric quadrant. 
Twenty-three participants (65.7%) exhibited a 
low score for neurosis, 10 participants (28.6%) by 
contrast, were among the ‘unstable zone’.
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Figure  2.  Results  of  the  temperament  and  characteristics  questionnaire  taken  by  sprint  canoe  athletes.

Legend:  M  -  melancholic,  CH  -  choleric,  S  -  sanguine,  F  -  phlegmatic  In  -  introvert,  Ex  -  extrovert  ,  L  -labile  S  -  stable  
SD  -  standard  deviation

A comparison of the averages from both research 
groups is shown in figure 3.

Figure  3.  A  comparison  of  average  values  in  both  sprint  canoe  and  water  slalom  athletes.
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of themselves, rather than an honest or realistic 
account. 
Contrastingly, Krizkova (1994) reports that more 
predictors can be found within the dynamics of 
personality, especially in the properties associated 
with actual behaviour in constantly changing situa-
tions. These are mainly predictors within motivatio-
nal and volitional areas of psychological resistance. 
She tried to identify the most important personal 
characteristics of top athletes that would facilitate 
the prediction of success in sport and performance. 
She found that the most successful slalom athle-
tes have significantly less anxiety and greater per-
formance motivation than less successful athletes. 
Furthermore, successful athletes have more neu-
rotic tendencies. For the examination, she used a 
questionnaire of performance motivation produced 
by Pardel et al. (1984). This was used in conjuncti-
on with another questionnaire measuring psycho-
ticism (DOPEN), extraversion-introversion and 
neuroticism. DOPEN was designed by Ruisela and 
Mullner (1982). DOPEN is also based on Eysenck`s 
theoretical background study of personality. 
Our results are also supported by the work of Bek-
ken and Mehrabian (1987) who demonstrated that 
higher levels of satisfaction and optimistic beha-
viour can be observed within participatory and 
active individuals. Sanguine people exhibit a high 
degree of optimism and carefree behaviour. 
Wlazlo (1995) examined the temperament of Polish 
boxers, focusing on the relation between tempe-
rament and achievement. The best boxing results 
were seen to be achieved in the main by phlegmatic 
individuals. This is in contrast to the worst results 
displayed by melancholic individuals. The relati-
onship between success in competitive wrestling 
and participants’ temperaments was investigated by 
Morgan (Le Unes, 2008). He also used the research 
method supplied by Eysenck’s questionnaire, EPI. 
He found a strong correlation between extraversion 
and success in wrestling. 
Concurrently, Watson & Pulford (2004) monitored 
athletes participating in „high-risk sports” such as 
parachuting, hang gliding, paragliding and scuba 
diving. They reported that these athletes exhibited 
predominantly higher levels of extraversion and 
low levels of neuroticism. The authors Guszkowska 
& Boldak (2010) also researched a group of athletes 
practicing high-risk sports (parachuting, wakebo-
arding, snowboarding) using factor analysis. They 
concluded with three main factors that are typical 
for these athletes: active sensation seeking, men-
tal endurance and a need for mental and physical 

The results of the variance analysis (ANOVA) show 
that with a significance level of p = .005, there are 
means (9.56 and 6.33) observed in the scores of 
competitors’ neuroticism. This is significant sta-
tistical difference (p = .005, F = 0.318). However, 
when reviewing introversion-extroversion scores, a 
significant difference is not seen (average value was 
13.61 resp. 13.56).
In the study we compared the temperament charac-
teristics of 35 canoe sprint competitors and 9 canoe 
slalom competitors. All research participants were 
top-level performers in their discipline whom were 
also a part of national teams (at the time of survey).
The results show that the average, dominant type 
of observed sprint and slalom canoe competitors 
are sanguine (see figure 3). Competitors in canoe 
slalom showed significantly lower levels of neuro-
ticism. 
Yang (2003) undertook similar research, exploring 
personality traits amongst canoe slalom athletes. 
Yang’s (2003) findings suggest that slalom athletes 
have lower levels of cognitive conditioned anxiety 
combined with higher self-esteem. These findings 
are consistent with our own.
In further comparison with other studies, Eysenck, 
Nias & Cox, (1982) states that top athletes exhibit 
low levels of neuroticism whilst showing signs for 
increased extroversion. Once again, our research 
supports this claim. Han (2006) also concluded that 
athletic individuals are more emotionally stable 
when compared to non-athletic people. Further-
more, Han (2006) suggested athletic individuals 
would have a greater tendency for sociability.  
According to Sack (1982), top athletes are extro-
verts, dominant and continually longing for perfor-
mance. He did not find differences in personality 
between top level and average athletes. However, he 
also suggests that there is a difference between per-
sonality traits within athletes and non-athletic peo-
ple. It is difficult to determine the typical structure 
of personality or temperament within top athletes.
Mummendey (1983) portrayed a different view than 
that of Sack (1982) and Eysenck et al. (1982). Mum-
mendey (1983) used the same analysis methods 
developed and used by the mentioned research psy-
chologists above.  He then argued that there is no 
connection between personality and performance. 
Furthermore, he argued that there is no significant 
difference in personality (temperament) between 
professional athletes, amateur athletes and non-
athletes. Mummendy (1983) based these conclusi-
ons on the issue of self-misrepresentation. Simply, 
research respondents might present an ideal view 
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stimulation. Sensation seeking personality traits 
should be understood as those that search for new, 
changing and intense experiences. To bring this 
in line with our research, Guszkowska & Boldak’s 
(2010) sensation seekers share character traits with 
extroverts. 
Finally, Marks, Supiński & Bukowska (2012) con-
ducted an analysis of personality traits in six Polish 
elite bobsleigh athletes. It was demonstrated that 
there was a high level of emotional stability (low 
levels of neuroticism). According to the authors, 
this confirmed the assertion that low levels of neu-
roticism, combined with emotional stability and 
consistent and appropriate responses to stimuli are 
essential characteristics of successful athletes.

Conclusion
In conclusion to this research, it is felt that greater 
significance should be placed on an individual’s 
temperament and achievement motivation when 

designing and implementing a training program. 
Furthermore, consideration should be given to 
these factors when analysing the impacts on motor 
learning. This of course translates to, and should 
be incorporated into, detailed and considered ana-
lysis of an individual’s performance, successes and 
results. 
We suggest that to achieve peak performance in 
sprint and slalom canoeing, the most suitable tem-
perament is a sanguine type with low neuroticism 
scores. In comparing the two disciplines, it is shown 
that canoe slalom athletes exhibit significantly 
lower levels of neuroticism.
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