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Abstract
Purpose: to increase knowledge concerning certain elements of biological and psychological functioning of 

contestants practising speedway cycling through examining typical health behaviours, the mental approach, 
and preventive behaviours applied to everyday functioning.

Material: the study sample consisted of 12 cycle speedway competitors (aged between 20 and 37, average 
27.42±5.68). The research concerned a group of speedway riders, Polish national senior representatives in 
speedway cycling at the World Championship. The Standardized Inventory of Health Behaviours and our own 
questionnaire were applied.  

Results: the mean value of the general health behaviour index was 75.50±14.0 (N=12). The value of the coefficient 
between positive mental approach and satisfaction experienced by the competitors caused by progress 
within a year was r=0.62; p<0.05. In the group the value of the index of satisfaction caused by obtained 
progress in improving condition was: median 6.50. Based on the performed analysis, it was found that as 
for the health behaviour types in the group of cycle speedway competitors there were two smaller groups 
(p<0.05). 

Conclusions: based on the presented research results, we can say that a group of senior competitors representing Poland 
at the championship in 2015 in cycle speedway is internally divided with respect to the revealed health 
behaviour type. The findings of the study suggest that there are still potential opportunities to be used by 
competitors surveyed, which in the future may lead to continued excellent - as at present - and even better 
performance at competitive events.  

Keywords: sports psychology, development, cycle speedway, Poland, psychological, measurement.

Introduction1

Obtaining maximum effectiveness in championship 
competitions in cycle speedway is associated with 
enormous effort, complex skills, predisposition and 
other factors, which are the subject of growing scientific 
knowledge [1, 2]. 

Successes of the Polish senior national team in cycle 
speedway are a manifestation of such effectiveness. 
This has become the inspiration for preparing this paper, 
which starts by outlining the history of cycle speedway 
in Poland and achievements of Poles in this discipline at 
the world championships in the years 1995-2015.

Cycle speedway (bicycle racing on shale tracks) came 
to Poland from England at the beginning of the 1990s. The 
first section of this discipline was established at “Union” 
Leszno. In turn, the first club in Poland which was 
entered in the register of physical culture associations as 
a cycle speedway club was Rawicz Sports Club “Pavart”, 
established in 1994 [3]. A year later, also in Rawicz, 
the Provisional Polish Society of Cycle Speedway was 
established (since 1997 the Polish Society of Cycle 
Speedway). Next, on 30 November 2005, the Polish 
Federation of Cycle Speedway Clubs was registered in 
court, which replaced the pre-existing Polish Society of 
Cycle Speedway.

In cycle speedway sport there are two Polish national 
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teams:
•	 the senior national team with a coach and head of the 

team and the professional team appointed by name;
•	 the junior (competitors up to 18 years of age) national 

team with a coach and head of the team and the 
professional team appointed by name. In addition, 
in 2011, for a series of test matches with the United 
Kingdom, the women’s team was appointed.

Poles have been participating in the World Individual 
and Team Championships since 1995. Since 2003 the 
World Championships of Pairs have also been held, in 
which Polish cycle speedway riders have won medals 
from the very beginning (Table 1).

This paper concerns certain aspects of biopsychosocial 
functioning of competitors engaged in cycle speedway. 
Competitors who take part in the championships at the 
world level, such as the Polish senior national team in 
cycle speedway, face very high requirements in terms 
of technical, tactical and physical preparation as well as 
handling the challenge psychologically.

Some of the challenge that championship competitions 
consist of is the speed at which the distance is covered, the 
necessity of full concentration and of no distraction during 
the competition, and many other factors of biological and 
psychological nature. In accordance with the biopsychic 
perspective the process of preparation and performance 
must be perceived as a whole, while paying attention 
to the fact that these are processes that are stretched in 
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time, constituting a significant part of everyday life, 
at the biological, psychological and social level. The 
biopsychosocial model is a general model or approach 
stating that biological, psychological and social factors all 
play a significant role in human functioning in the context 
of sport and everyday life [4-6].

The essential elements are awareness of the role of 
nutrition and proper diet, weight control, special attention 
to one’s health, the pursuit of rigorous training objectives, 
getting enough sleep, maintaining a positive mental 
attitude despite the hardship of training, and perseverance 
in an aspiration to improve skills. Under the literature 
of health psychology, health habits do not constitute a 
uniform construct of notions.

The aim of this study is to increase knowledge 
concerning certain elements of biological and 

psychological functioning of contestants practising 
speedway cycling through examining typical health 
behaviours, the mental approach, and preventive 
behaviours applied to everyday functioning.

The focus of the deliberations has been the area of 
functioning, approached from the biopsychic perspective 
with the following research questions asked:
•	 How are individual manifestations of health 

behaviour shaped in day-to-day functioning?
•	 Is there a relationship between mental attitude and 

the satisfaction with training progress?
•	 Do top competitors, representing the highest level 

in cycle speedway, constitute a homogeneous group 
in terms of health behaviour showed and a sense of 
personal competence?

•	 How is a sense of personal competence of the senior 

Table 1. Successes of Poles at Individual World Championships (IWC), Team World Championships (TWC) and World 
Championships of Pairs (WCP) in the years 1995-2015

Year Venue
IWC TWC WCP
Place on 
the podium Competitors Place of Poland 

on the podium
Place on 
the podium Competitors

1995 United 
Kingdom - - 3 - -

1997 Australia - - - - -

1999 Poland
2 Damian Woźny

1 - -
3 Karol Włodarczyk

2001 Australia - - 3 - -

2003 United 
Kingdom 3 Łukasz Nowacki 2 1 Marcin Szymański

Dominik Rycharski
Damian Woźny

2005 Australia - - 2 1 Łukasz Nowacki
K. Szymański
P. Kozłowski

2007 Poland
1 Marcin Szymański

1 1
Marcin Szymański,
Maciej Ganczarek,
Rafał Duliński

2 Maciej Ganczarek
3 Radosław Handke

2009 Australia 3 Łukasz Nowacki 2 1 Marcin Szymański,
Maciej Ganczarek,
Łukasz Nowacki

2011 USA
1 Łukasz Nowacki

3 2
Łukasz Nowacki
Przemysław 
Binkowski
Marcin Paradziński2 Rafał Duliński

2013 Australia 1 Marcin Szymański 1 1
Marcin Szymański
Przemysław 
Binkowski
Łukasz Nowacki

2015 United 
Kingdom 1 Bartosz 

Grabowski 1 1 Marcin Szymański
Bartosz Grabowski
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team in cycle speedway shaped?

Material and Method
Participants. The research concerned a group of 

12 cycle speedway riders, male, Polish national senior 
representatives in speedway cycling in 2015 at the 
World Championship, aged between 20 and 37 (average 
27.42±5.68). The conducted research has a self-descriptive 
character. The presented questionnaires are completely 
voluntary and anonymous.

Research tools:
Questionnaires of an accepted psychometric value, 

used in health psychology, were applied in the research: 
the Inventory of Health Behaviours and the Sense of 
Personal Competence Scale.

The Inventory of Health Behaviours contains 
statements describing different types of behaviour 
connected with health. Considering the frequency 
of behaviours indicated in the research, the general 
intensity of health behaviours is established, i.e. proper 
eating habits, preventive behaviours, health practices 
and positive mental attitude. This inventory may help 
in creating preventive programmes establishing the 
directions of behaviour modification that influences the 
general functioning and monitoring changes in health 
practices.

Questionnaires of an accepted psychometric value, 
used in health psychology, were applied in the research [7, 
8]. Additionally, in the presented research the data were 
gathered using a self-designed questionnaire including 
open and closed questions. Open questions concerned the 
motives of undertaking this sport discipline, subjective 
assessment of progress with condition, and satisfaction of 
successes in a particular year.

Statistical analysis 
Statistical analysis was used. Due to the fact that the 

obtained data are of a self-descriptive character (they 
derive from surveys and questionnaires), the analysis 

was performed using methods that are recommended for 
processing “non-acute”, imprecise data that frequently 
occur in the humanities and health sciences. The data 
were subjected to statistical analysis for the purpose 
of interpretation. Descriptive statistics such as mean, 
standard deviation, lower and upper quartiles and others 
were computed to analyse the interdependence between 
the variables [9, 10]. In order to assess the empirical 
data in a taxonomical way, the classification algorithm, 
belonging to the group of algorithms known under the 
common name cluster analysis, was applied.

Results
The obtained results are presented in tables 2-5. Table 

2 contains descriptive statistics concerning the types of 
behaviour associated with health that often appear in the 
case of a particular person. Table 3 presents the values 
of a positive mental approach index and the value of the 
index of satisfaction caused by progress obtained in the 
last year. Table 4 presents the results that are the effect 
of cluster analysis, aimed at evaluating the homogeneity 
of the group of competitors with respect to the revealed 
types of health behaviour and the feeling of personal 
competence (N=12) (p<0.05). Table 5 presents the results 
indicating the feeling of personal competence among 
cycle speedway competitors. 

The correlation between positive mental attitude and 
satisfaction with the degree of the growth of one’s fitness 
as a result of systematic training was: r=0.62; p<0.05; 
N=12 (Figure 2).

 Based on the calculations, it was found that the 
indicator of median satisfaction with the progress made 
during a given year was 6.50 (Table 2 ).

On the basis of the study, it was found that in the group 
surveyed there are relatively high values of positive mental 
attitude indicators. A correlation was found between a 
positive mental attitude and satisfaction with the progress 
made in training within a year.

Table 2. The health-related behaviour, usually in everyday functioning, descriptive analysis.

N =12 Median Min max Lower 
quartile

Upper 
quartile Range Interquartile 

range Skewness

Age 26.50 20.00 37.00 22.50 31.50 17.00 9.00 0.30
Proper feeding habits 18.50 8.00 27.00 16.00 25.00 19.00 9.00 -0.26
Preventive behaviours 21.50 14.00 26.00 18.00 22.00 12.00 4.00 -0.38
Positive mental attitude 18.00 13.00 23.00 15.00 20.50 10.00 5.50 0.03
Health habits 17.00 11.00 25.00 14.50 23.00 14.00 8.50 0.17

Table 3. Positive attitude and satisfaction with the degree of the growth of one’s fitness as a result of systematic 
trainings, descriptive analysis.

N =12 Median Min Max Lower 
quartile

Upper 
quartile

Range Interquartile 
range Skewness

Positive mental attitude 18.00 13.00 23.00 15.00 20.50 10.00 5.50 0.03

Satisfaction with training 
progress 6.50 2.00 10.00 5.50 8.50 8.00 3.00 -0.49
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Figure1. The health-related behavior - descriptive analysis (Mean, Mean±SD, Mean±1.96 SD)

Table 4. Healthy behaviours and feeling of personal competence - after K-Means clustering (cluster 1 and cluster 2). 
The table represents the result of cluster analysis with the use of K-Means Clustering: variance inside clusters.

After K-Means clustering. Variable:
Variance

Cluster 1 Cluster 2

Age 25.90 36.26
Proper feeding habits 11.20 13.86
Preventive behaviours 8.16 11.36
Positive mental attitude 4.26 4.16
Health behaviours 18.80 9.90
Feeling of personal competence 1.36 4.56

Table 5. How is a sense of personal competence of senior team in cycle speedway shaped?

N =12 Median Minimum max Lower 
quartile

Upper 
quartile Range Interquartile 

range kewness

Age 26.50 20.00 37.00 22.50 31.50 17.00 9.00 0.30
Feeling of personal 
competence 20.50 17.00 22.00 18.50 21.00 5.00 2.50 -0.58
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Another question was, do top competitors, representing 
the highest level in cycle speedway, constitute a 
homogeneous group in terms of health behaviour shown 
and a sense of personal competence? In the sample group, 
clusters were identified on the basis of F values and levels 
of significance (p<0.05) (Table 3, Figure 3).

Discussion
Considering the frequency of the occurrence of certain 

health behaviour indicated by the persons in the research, 
the general index of the revealed health behaviour types 
and the values of indexes of certain sub-scales, measuring 
particular types of health behaviour such as proper eating 
habits, preventive behaviour, positive mental approach, 
and health practices, were measured. 
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Figure 3. The diagram represents the result of cluster analysis with the use of k-means clustering senior team in cycle 
speedway sample group. Minimizing variance inside clusters-maximizing between clusters (N=12) (p<0.05)

Figure 2. Relationship between positive mental attitude and the satisfaction with training progress (r= 0.62; p<0.05)
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Based on the answers obtained in the Health Behaviour 
Inventory, it was found that concerning proper eating 
habits in the group the result was median 18.50, range 19; 
the value of the preventive behaviour index was 21.50, 
range 12. The median value of positive mental approach 
was 18 (range 10), while the value of the health practices 
index was 17 (range 14). The precise data for these results 
are presented in Table 2 and Chart 1. 

The value of the coefficient between positive mental 
approach and satisfaction experienced by the competitors 
caused by progress within a year was r=0.62; p<0.05; 
N=12 (Chart 2). In the group the value of the index of 
satisfaction caused by achieved progress in improving 
condition (during a year) was: median 6.50 (Table 3).

Another question asked was whether the examined 
competitors constitute a homogeneous group with respect 
to revealed health behaviour types and the feeling of 
personal competence (Table 4) and what the feeling of 
competence in a group of competitors with respect to 
stamina in undertaken activities is (Table 5, Chart 4). 

The present research measured particular health 
behaviour based on the frequency of revealed behaviour 
types, including proper eating habits, preventive 
behaviour, applied health practices and positive mental 
approach. The values of the parameters are presented in 
Table 2. The mean value of the general health behaviour 
index was 75.50 (SD=14.0), which is a lower value in 
comparison with the results of other groups referred to in 
the literature [7]. Due to the lack of such data with respect 

to cycle speedway, we could not make a comparison 
within competitors of the same sport discipline.

In order to perform the taxonomic analysis of the 
persons taking part in the research, based on obtained 
health behaviour indexes, the above-mentioned cluster 
analysis that includes the methods used to identify 
homogeneous sub-groups among the members of a 
heterogenic population was applied. Based on the 
performed analysis (with the k-means method) it was 
found that for the health behaviour types in the group 
of cycle speedway competitors there were two smaller 
groups (clusters): cluster no. 1 and cluster no. 2 (p<0.05) 
(Table 4, Chart 3).

The obtained results indicate that higher mean values 
of proper eating habits, such as drawing attention to the 
proportions of eaten products that also have a specific 
composition, and the amounts of vegetables, fruit and 
protein, were identified in cluster no. 1 (Table 4), with 
a lower average age (F=20.85; p<0.05). Compared 
with sub-group no. 2, in sub-group no. 1 there is a 
higher mean value of the applied health practices index 
(F=21.52; p<0.05). Table 4 presents descriptive statistics 
of particular health behaviour in a group, with the 
division into two identified sub-groups. No significant 
difference between the selected sub-groups with respect 
to the feeling of personal competence was found, as the 
difference between mean values did not reach statistical 
significance (F=1.08; p=0.322).

The obtained results (presented in this paper) to a 

Figure 4. The diagram represents the result of analysis age and feeling of personal competence.
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certain extent may correspond with the literature of 
the subject, indicating that health behaviour does not 
constitute a fully homogeneous notion construct and in the 
case of one person there might occur various behaviours 
associated with health care. Some are more desirable, due 
to the training aims, while some are less desirable. 

Based on the calculations, we may assume that there 
is a correlation between positive mental approach and 
satisfaction caused by an increase of one’s condition as 
a result of systematic training (r=0.62; p<0.05; N=12) 
(Chart 2). Based on the statistical descriptive analysis, it 
was concluded that in the group there are high values of 
mental positive approach indexes (median 18, range 10) 
(Table 3).

The obtained result corresponds with the reports 
of other authors indicating that positive emotions that 
accompany a positive mental approach and progress in 
professional sport often coexist [11, 12]. The research 
devoted to the development of championship level 
cycling in the UK stresses the role of the coherence of 
physical and mental preparation [13, 14]. It complies 
with the widespread belief, supported with the results of 
research, that psychological factors and a positive mental 
approach play a significant role in many, if not all, fields 
of sport activity [15-18]. For instance, the ability to 
maintain concentration, despite distracting thoughts, and 
the ability to concentrate on performed tasks of a different 
degree of complexity, is commonly considered to be a 
very important factor in obtaining sport results [19].

In the present research, analysing the data concerning 
the revealed feeling of competence, attention was drawn 
to the aspect that refers to the self-assessment of stamina 
in continuing activities.

The research indicates how large the number of tasks 
initiated and never finished or only partially finished, 
performed within the presumably properly prepared 
schedules, is [8]. In the light of research, based on the 
obtained mean value of the feeling of competence 
index, with respect to the possibilities of continuing 
an undertaken activity, we may assume that the index 
value is relatively high (Table 5). The obtained result 
corresponds with the reports of research on the relation 
between the feeling of competence and self-confidence 
in the case of competitors who constitute the elite of a 
particular discipline. The sense of self-efficacy expresses 
a subjective belief about one’s impact on the surrounding 
reality; it has regulatory power [2, 5, 6, 20].

Based on the obtained results, no positive correlation 
between the feeling of competence and the age of cycle 
speedway competitors was found (Chart 4).

In the light of literature on health psychology, 
individuals are active processors of information and not 
passive reactors. The biopsychosocial model considers 
many diversified factors [20]. A man actively proceeds 
information and does not only constitute its passive 
recipient. This also refers to the feedback concerning the 
abilities of copying in different challenging situations. 
The authors draw attention to the fact that usually, in the 
majority of situations, high self-esteem is very helpful and 

it can, in some cases, become the source of less desirable 
behaviour such as lower involvement during training. 
However, generally, self-esteem and a high but adequate 
level of the feeling of competence plus the ability to 
accept feedback help in achieving [2].

Due to its specific nature, cycle speedway is a 
challenging discipline with respect to physical and 
mental aspects. It is connected with the risk of not using 
the bicycle brakes. The participants almost always come 
across situations in which the feeling of competence and 
trust with respect to one’s possibilities may constitute 
the form of a buffer in situations of high pressure [21]. 
Psychological factors and a positive mental approach 
play an important role in many, if not all, fields of sport 
activities [15, 16, 18].

The obtained data correspond with the reports of 
other researchers indicating that a more positive mental 
approach coexists with higher satisfaction resulting from 
progress in training [2].

The research referred to in the literature proves 
the impact of internal monologues on the quality of 
performance. It is shown by the research meta-analysis 
covering 32 research analyses that proved the importance 
of internal monologues containing words such as: “I am 
able to do it, I am strong enough”. Positive messages 
directed to oneself are considered to be helpful in obtaining 
a mental state that is in favour of good performance 
techniques [22].

In the light of the literature within sport psychology, a 
positive mental approach and trust in one’s abilities have 
a considerable impact, as they increase the possibilities 
of acting, despite the existence of factors that distract 
attention, no matter what sub-discipline of cycling sport 
the competition is [21].

The examined group of cycle speedway competitors 
reveals a high value of the general feeling of competence 
index (Table 4, Feeling of personal competence). The 
value is slightly higher than the results obtained in other 
groups described in health psychology [23]. However, we 
must remember that the results presented here concern 
persons who, due to the level of skills, constitute an elite 
of cycle speedway in Poland. Further research should be 
directed towards a comparison with competitors from 
other countries but, similarly to the present research, 
should concern the leaders in cycle speedway, i.e. persons 
of very high skills in this discipline.

The results of our research indicate the need of further 
research on the factors that can predispose to stamina 
in an undertaken activity, aimed at reaching a high 
level of performance in cycle speedway and, to a wider 
extent, obtaining a championship level in a chosen sport 
discipline. The obtained results to some extent correspond 
with the reports of other researchers who indicate 
methodological difficulties in conducting research 
concerning stamina in continuing activities, indicating 
both the role of psychological factors of a relatively fixed 
character (personality factors) and the role of situational 
factors [8, 18].

In the literature of sports psychology, the model in 
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which, besides comprehensive physical preparation, there 
are elements of psychological preparation is considered 
optimal [16, 17, 21]. Neglecting individual differences 
within psychological features among competitors 
potentially reduces the effects of preparation [1, 17, 21, 
24]. In the literature of the subject within the last two 
decades there have been many studies that concern the 
perspective of a biopsychosocial model in the role of 
mental sphere and emotions, based on the corresponding 
research reports and everyday observations [15, 21, 24, 
25].

The present research results indicate that a group 
of senior competitors representing Poland at the 
championship in 2015 in cycle speedway is internally 
divided with respect to the revealed health behaviour 
types (Table 4, Chart 3). Recognising the field in which 
functioning may be additionally optimised constitutes a 
vital aspect of preparing for a competition [12]. We hope 
that to some extent this study will support the development 
of knowledge within cycle speedway. On the way towards 
the full use of obtained skills, a competitor who practises 
the discipline performs considerable work, not only at 
the time directly devoted to training but also in between 
training sessions. The time is filled with activities in which 
a key role is played by the choices made by a competitor 
and concerning the aspects of everyday functioning that 
potentially co-create his chances during sport rivalry [17].

Conclusions
Based on the conducted research, it was found that 

the behaviour types associated with health in the group 
of cycle speedway competitors are heterogeneous and 
highly individualised. The group of senior competitors 
representing Poland at the championship in 2015 in cycle 
speedway is heterogeneous with respect to the revealed 
health behaviour types. In the light of the biopsychological 
model of functioning the result seems justified because 
this model takes into account the importance of individual 
differences between competitors within different aspects 
of human functioning on the way to the championship 
level.

A deeper statistical analysis revealed that these 
differences take place with respect to the proper eating 
habits and applied preventive behaviour. The mental 
approach indicates the interchange ability of satisfaction 
caused by progress in a year of training and other 
preparations. No correlation between cycle speedway 
competitors and their feeling of own competence was 
observed. The obtained results, including, first of all, 
the values or health behaviour indexes suggest that there 
are potential abilities to be used by competitors that, in 
the future, may mean further great and better results in 
the undertaken rivalry. The present research was of an 
explorative character. The obtained data allow us to make 
hypotheses that require further verification. The results 
prove the fairness of the assumptions concerning the 
lack of homogeneity of the group of leading competitors 
of cycle speedway representing Poland in the 2015 
championship.

The available literature does not contain much 
research concerning the measurement of cycle speedway 
competitors at the championship level. We hope that 
this study provides data that can partially fill the gap. 
Furthermore, desirable health behaviors has a wide range 
of psychological and physiological beneficial health effect 
among diverse population in different conditions [26-28]. 
Additionally, it is necessary to mention that obtaining 
of maximum effectiveness is associated with effort, and 
other factors. Passiveness do not facilitate the persistence 
in realizing different long-terms sports and health goals 
[29].

The findings of the study, including primarily the 
values of health behaviour indicators, suggest that there 
are still potential opportunities to be used by competitors 
surveyed, which in the future may lead to continued 
excellent – as at present – and even better performance 
at competitive events. On the way to the optimal use of 
acquired skills (during championships, competitions, and 
preliminaries) a competitor training in cycle speedway 
performs enormous work, not just at the time directly 
devoted to training, but also in between training sessions. 
It is a time filled with activity, in which the choices made 
by a competitor regarding aspects of functioning which 
potentially contribute to his chances during the sports 
competition become crucial.

Perspectives
The results of the study indicate the usefulness of 

involving measurement of eating habits, mental attitude 
and preventive behaviours to understand the determinants 
of effectiveness in cycle speedway. This issue should be 
considered at the intersection of several disciplines (sports 
science, nutrition science and sports psychology). Clinical 
practice with scientific research strengthens and multiplies 
the effects. The results of our research have shown that 
not all nutritional options as support for other elements 
of the preparation process have been used by the riders. 
In the long term, cycle speedway riders’ eating habits can 
be improved thanks to their cooperation with a nutrition 
specialist such as a dietitian and an expert on nutrition 
of sportspeople. Psychological assistance here could take 
the form of support in achieving regularity during the 
implementation of habits related to eating. Creating and 
consolidating habits on many levels would be conducive 
to the reduction of effort while aiming at making better 
choices about food. This is because automation is an 
important factor in achieving training goals.
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