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AbStrACt
Purpose. the aim of the study was to characterize health behaviors of amateur mountain biking marathon participants.
Methods. the study included 819 participants of amateur mountain biking marathons in Poland, 82.17% of whom were 
male and 17.83% were female. the average age of the participants was 34.85 ± 8.7 years. the tools used in the study were 
Juszczyński’s Inventory of Health behaviors (IHb) and an original survey form.
Results. More than half of the participants (58.49%) displayed pro-health behaviors. the study showed a statistically 
significant correlation between pro-health behaviors and interpersonal status (p = 0.036), having children (p = 0.013), age 
(p = 0.031), and time devoted to training (p = 0.003).
Conclusions. A majority of mountain biking marathon participants display pro-health behaviors. Promoting pro-health 
practices and prophylactic measures among people playing sports as a form of recreation should be paid attention to.
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introduction

Health behaviors encompass all behaviors (or lack 
thereof) having an impact on human health and well-
being. D. Gochman rates the following as health be-
haviors: beliefs, expectations, predictions, motives, 
thinking, emotional mechanisms of personality, and 
internal patterns of behavior connected with main-
taining, enhancing and restoring health [1]. Among 
health behaviors, we may distinguish behaviors in favor 
of health: the so called pro-health (positive) behaviors, 
and anti-health (negative) behaviors, also referred to as 
auto-destructive behaviors. Pro-health behaviors aim 
to promote health, prevent illness, and facilitate recov-
ery. Anti-health behaviors contribute to health state 
disturbances and affect one’s emotional, physical and 
psycho-social spheres [2].

 Health behaviors may be habitual in their char-
acter, displaying a strong pattern of behavior result-
ing from social processes and cultural influences. 
they may also be intentional, meaning that certain 
measures that impact one’s health are taken deliberately 
by that individual. the level of awareness of one’s 
health behaviors is crucial when taking mechanisms 
of social influence into consideration. It is often the 
level of awareness of a certain individual that shapes 
pro- and anti-health behavior [3].

one of the manifestations of pro-health behavior 
is physical activity. It is often said that amateur sport 
is directed mainly at increasing one’s level of fitness. 
It is one of the carriers of pro-health values, often in-
cludes elements of competition which are fun in na-
ture, and constitute the only objective of physical ac-
tivity. Amateur sports competitions and tournaments 
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have been organized in Poland and all over the world 
for many years throughout history. their main charac-
teristics are: large groups and accessibility. they aim 
at promoting physical activity as a means of a healthy 
lifestyle, which stands in opposition to the more and 
more frequent sedentary lifestyle [4]. one type of such 
recreational events is the mountain biking marathon 
which has taken place in Poland for many years.

research shows a positive correlation between mod-
erate physical activity and pro-health habits. People 
practicing sports pay more attention to good diet, ab-
staining from substance abuse, regular rest and ac-
tive pastimes [5–7]. they are typically more optimistic 
and happy than people who do not practice any sports. 
Additionally, a sense of optimism correlates with pro-
health practices, such as: everyday habits concerning 
sleep and rest, physical activity, and proper eating 
habits [8–10].

Mountain biking is gaining popularity. Mountain 
biking marathons have been organized in Poland for 
more than 10 years and have been gathering larger 
and larger numbers of amateur mountain bikers. Par-
ticipation in such marathons demands proper prepa-
ration, which often starts immediately after the end 
of the previous season. the organizers of the marathon 
provide information on the dates and places of races 
a few months before the beginning of a season. the 
season of mountain biking marathons starts in April 
and typically lasts until the end of September, con-
sisting of 6–10 races. the participants choose from 
outlined and marked routes of three different lengths: 
25 km (short-distance), 50km (medium-distance), 
and 90 km (long-distance). those planning on taking 
part in the marathons usually start their prepara-
tions in November of the year preceding the upcom-
ing season. the last two months of the year comprise 
a preparatory period with training plans full of gym 
activities, team sports, running, swimming and cy-
cling. In the following three months the training plan 
becomes more complex and focuses on increasing 
stamina. It is a pre-start period, in which cycling is 
the most important form of training. It may be replaced 
with spinning (as an indoors alternative to cycling 
available in fitness clubs), supplementary gym exer-
cises, swimming and running. this period aims to 
prepare the body for prolonged physical effort once 
the season starts. the training volume may reach 10–20 
hours per week in more ambitious amateurs. the last 
period is the season itself, the most important element 
of which is participation in the marathons.

there are many mountain biking marathon partici-
pants, who organize their everyday lives with regard 

to the marathon preparations including a detailed train-
ing plan for each day and a strict diet counting the 
amount of kcals and nutrients in their meals. How-
ever, there are also people who treat taking part in the 
marathons as a pastime. those who start in marathons 
vary greatly in terms of age, education, and material 
status. 

Literature on the subject rarely analyzes health 
behaviors of amateur mountain bikers. Additionally, 
researchers differ in their opinions on health behav-
iors of amateur sportsmen. A significant amount of at-
tention is devoted to issues related to proper dietary 
habits, while other determinants of health behaviors 
are often neglected in research. taking into consid-
eration that physical activity is one of the primary 
health behaviors, one could assume that people who 
train for mountain biking marathons will display other 
pro-health practices. It may be observed, however, that 
practicing sports often does not go hand in hand with 
other pro-health behaviors, such as a healthy diet, 
transportation safety, abstaining from substance abuse, 
and regular medical checkups. 

the aim of this study was to characterize the health 
behaviors of participants of amateur mountain bike 
marathons in Poland.

Material and methods

the study encompassed 819 participants of ama-
teur mountain biking marathons from various regions 
of Poland. the study was carried out in January 2014. 
It was used as cross-sectional research. the partici-
pation was voluntary and anonymous. the participants 
were informed about the aim and the form of the study 
and asked to fill in the questionnaires on their own. 
Each questionnaire included its own set of instructions 
and there was no time limit for providing answers to 
the questions.

the tools used in the study were:
– Juszczyński’s Inventory of Health behaviors (IHb): 

Aims to examine health behaviors of a given individual. 
Includes 24 statements describing various health-re-
lated behaviors which belong to four different categories: 
eating habits, prophylactic measures, positive attitude, 
and health practices. the participant is asked to rate 
the statement according to Likert’s 1–5 scale, 1 refer-
ring to “almost never” and 5 to “almost always”. the 
maximum possible score is 100. the provided answer 
depicts the participant’s adherence to the given state-
ment in the past year. the results of the questionnaire 
are two-fold: partial – displaying health behaviors of 
a person in separate categories, and general – display-
ing the frequency of all health behaviors.
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– original survey form: the survey form included 
two sections: demographics/particulars (i.e. age, body 
mass, height, interpersonal status, place of residence), 
and closed (forced-choice) questions relating to the 
specifics of the sports discipline practiced and health 
behaviors not listed in IHb. based on the responses 
regarding actual body mass and height, bMI was de-
termined using the formula bMI = body mass (kg)/
body height (m)2.

Statistical analysis

Data analysis was conducted using the StAtIS-
tICA software package (StAtIStICA 10 Copyright © 
StatSoft, 2011). In all forms and at all stages of the sta-
tistical analysis  = 0.05 was chosen as the significance 
level. the Shapiro–Wilk test was applied to test the 
normality of distribution. As the results of much of the 
test did not comply with normal distribution, nonpara-
metric tests were applied: Mann–Whitney U test, Pear-
son’s chi-squared test, Kruskal-Wallis one-way analysis 
of variance, and Spearman’s rank correlation coeffi-
cient were used in one-factor analysis. 

Ethical approval
the research related to human use has been com-

plied with all the relevant national regulations and 
institutional policies, has followed the tenets of the 
Declaration of Helsinki, and has been approved by 
the authors’ institutional review board or an equivalent 
committee.

the study was approved by the commission of bio-
ethics at the Medical University of Silesia on the basis 
of resolution KNW/0022/Kb/258/13 from Decem-
ber 10th, 2013.

Informed consent
Informed consent has been obtained from all indi-

viduals included in this study.

Results

the average age of the participants was 34.85 ± 
8.7 years. Average bMI of the participants was 23.54 ± 
2.73 kg/m2 which falls into the normal weight range 
(18.5-24.9 bMI) according to World Health organi-
zation norms. the average experience in taking part in 
mountain biking marathons was 4.36 ± 2.59 years, 
while the average time devoted to training per week 
was 7.89 ± 4.99 hours. Characteristics of the group are 
shown in table 1.

the majority of participants took part in the me-
dium-distance marathons (50%). the short-distance 
marathons were chosen by a smaller number of par-
ticipants (31%), while the long-distance marathons 
were the least popular among the participants (19%). 
the majority of the participants were male (82.17%), 
lived in a city with a population over 100,000 people 
(49.82%), were married or stayed in an informal rela-
tionship (69.6%), did not have children (51.89%), had 
a higher level of education (69.23%), and were em-
ployed under an employment contract (53.96%). 

the results achieved by the participants were ana-
lyzed for each category in the Inventory as well as the 
overall total. the average general result of the Inven-
tory was 81.74±11.63 points (0-100). Health behav-
iors among the participants is shown in table 2. 

the general results of the Inventory of Health be-
haviors were transformed to a 10-point scale based 
on the instructions of the authors of the questionnaire. 
the results were then dichotomized for the sake of sub-

table 1. Characteristics of the group

Variable N Mean Median Min Max Standard deviation

Age 819 34.85 35.00 20.00 50.00 8.70
bMI 819 23.54 23.38 16.66 33.91 2.73
Participation in Mtb marathons (years) 819 4.36 3.00 2.00 12.00 2.59
time devoted to training (hours per week) 819 7.89 7.00 0.00 40.00 4.99

table 2. Health behaviors among the participants

Variable N Mean Median Min. Max. Standard deviation

Proper eating habits 819 21.31 22.00 7.00 30.00 4.60
Positive attitude 819 21.00 21.00 9.00 30.00 3.41
Health practices 819 19.97 20.00 10.00 30.00 3.37
Prophylactic measures 819 19.46 19.00 6.00 30.00 4.25
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sequent analysis in order to obtain the low results 
(1–5 points), and high results (6–10 points). More than 
half of the participants (58.49%) achieved high results 
for pro-health behaviors.

For the sake of detailed analysis of health behav-
iors, the results achieved by means of the Inventory 
were juxtaposed with the results of the survey. More 
than half of the participants followed a diet suiting 
the needs of the sport they practice (59.22%) and ate 
fast food less than once in a week (54.21%). A large 
majority of the participants (89.50%) declared that 
they had never smoked. More than a half of the par-
ticipants (63.61%) declared that they drank medium 
and low percentage alcohol once a week or less than 
once a week, while a vast majority of the participants 
(98.5%) never drank high percentage alcohol or drank 
it less than once a week. taking dietary supplements 
for athletic performance was reported by 64.83% of the 
participants. At the same time, more than a half (51.04%) 
had never consumed energy products. A large major-
ity of the participants (99.39%) had never used illegal 
doping substances.

one-factor analysis showed statistically significant 
correlation between pro-health behaviors and one’s 
interpersonal status, as well as having children (ta-
ble 3). However, no statistically significant differences 
were shown between genders, places of residence, ed-
ucation, and preferred marathon distance.

In terms of qualitative variables, a statistically sig-
nificant difference was found between participants 
displaying pro-health and anti-health behaviors in 
relation to their age and time devoted to training (ta-
ble 4). No statistically significant differences were found 
between participants’ bMI and their marathon expe-
rience. 

In order to determine the predictors of the occur-
rence of pro-health behaviors among participants, 
a logistic regression analysis was carried out. the lo-
gistic regression analysis showed that:

– with each year of the life the odds of pro-health 
behaviors increased by 2.9%;

– with every additional hour of training per week 
the odds of pro-health behaviors increased by 5% 
(table5).

table 3. relationship between IZZ and qualitative variables

Variable
Pro-health behaviors Anti-health behaviors

test chi2

n % n %

Partnership situation 
Partner 347 60,88 223 39,12

p = 0.036
No partner 132 53,01 117 46,99

Children
Yes 248 62,94 146 37,06

p = 0.013
No 231 54,35 194 45,65

p – probability value

table 4. relationship between IZZ and quantitative analysis

Variable
Pro-health behaviors Anti-health behaviors

 Mann-Whitney U test
mean standard deviation mean standard deviation

Age 35.44 8.91 34.03 8.34 p = 0.031
time devoted to training 
(hours per week)

8.34 5.20 7.25 4.61 p = 0.003

p – probability value

table.5 Logistic regression analysis of dependent variables’ impact on pro-health behaviors

Dependent variable odds ratio -95% CI +95% CI Wald test

Age 1.029 1.012 1.047 p = 0.001
time devoted to training (hours per week) 1.050 1.018 1.083 p = 0.002

CI – confidence interval, p – probability value
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Discussion

reports on health behaviors of recreational ath-
letes are varied. regular physical activity is often as-
sociated with the introduction of healthy behaviors 
and elimination of bad habits [10]. on the other hand, 
some authors suggest that there is a relationship be-
tween physical activity and increased risk-taking be-
havior (smoking, alcohol abuse) [11-12]. However, many 
of these studies involve the period of adolescence and 
early youth, which may slightly skew the results for 
people playing sports at any age.

the study carried out by the authors included 
a broad cross-sectional age group (20-50 years), which 
allows for a wider interpretation of the results. the 
group consisting of mountain biking marathon partici-
pants largely manifested pro-health behavior. the 
general result obtained is comparable with a norma-
tive adult group in the Polish population [13].

Lipowski et al. [14] examined 127 PE teachers (58 
women and 69 men) aged 23-57 with the use of the In-
ventory of Health behaviors. results showed that the 
examined teachers had an average level of pro-health 
behaviors (80.2 ± 10.1pts) as well as average results 
in each of the four categories of health behaviors. the 
results are surprising as physically active people who 
are teachers, and therefore role models for their stu-
dents, are expected to care for health on many levels, 
not only when sport is considered. In this case, it can 
be assumed that physical activity is a piece of one’s 
lifestyle which does not always coexist with other 
health behaviors. 

the highest results regarding proper eating hab-
its obtained by mountain biking marathon partici-
pants point to the fact that involvement in competitions 
and training coexist with healthy nutrition, which is 
particularly important in practicing sports of high 
intensity. Most of the participants reported that they 
tried to adjust their diet to the type of sport they prac-
tice. the participants not only paid attention to healthy 
nutrition, but also tried to supplement micro- and 
macro-elements they were losing while training and 
competing. Management of proper nutrients prevents 
the weakening of the immune system of the body, 
which is fatigued following high intensity activities 
and influences its capabilities [15].

At the same time, the examined group achieved 
high results in the field of positive attitude which in-
cludes: avoiding maximally strong emotions, stress-
ors, tensions and depressing situations. respondents 
reported that they often use measures for improving 
psychological well-being such as: relaxation, leisure, 
and physical activity. Additionally, they have a high 

perception of their ability to cope with stress. this result 
is in line with other studies which point to the strong 
correlation between practicing sports and positive at-
titude. Guszkowska [16] examined three groups of 
women who participated in aerobics classes. the first 
group consisted of women aged 20–27 (practicing aero-
bics for a long time and preparing for a fitness instruc-
tor exam). the second and third groups consisted of 
women who had been practicing aerobics from one to 
three months and participating in classes once a 
week for 60 minutes (group A) or three times a week 
for 45 minutes (group b). the age of the participants 
ranged from 20–40 years in group A and from 18–44 
years in group b. based on the research, it was con-
cluded that physical exercise causes a significant de-
crease in the level of anxiety of a person performing 
physical exercise, and that systematic practice leads 
to a significant improvement in mood. 

At the same time, Lipowski’s research [8] points out 
that people who practice sports regularly are more opti-
mistic and happy compared to people who do not prac-
tice any kind of sport. the author analyzed 532 people 
practicing different kinds of sports (147 women, 385 
men). A control group consisted of 697 people who were 
physically inactive (264 women, 435 men). In women, 
a sense of optimism coexisted with pro-health prac-
tices, such as daily habits concerning sleep and rest 
or physical activity. the group of mountain bikers in 
the study showed slightly lower results in the scope 
of prophylactic measures, including regular check-
ups. However, those results did not differ much from 
those of an average adult [13]. Promotion of this cat-
egory of health behavior seems essential, considering 
that participation in mountain biking marathons should 
coexist with regular health screenings to address nega-
tive effects of excessive physical activity. Equally rel-
evant is the fact that the organizers of marathons do 
not require doctor’s certificates stating that the par-
ticipant’s health is sufficient to allow him/her to take 
part in the competition. the participants are simply 
required to provide a statement that they are in good 
health. 

It is important to draw attention to the fact that 
the majority of the participants (90%) reported that 
they had never smoked cigarettes, which has been 
proven to have a negative impact on the respiratory 
and circulatory functions. Likewise, the reported in-
take of alcoholic was also at low levels. In contrast to 
the results, it is worth quoting research conducted in 
2005–2006 among NCCA participants. this research 
showed significant differences in alcohol consump-
tion between professional and amateur sportspeople 
(418 men and 475 women). the differences pertained 
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mainly to men. Sportsmen associated with the NCCA 
consumed alcohol in large quantities more often: a be-
havior known as harmful or binge drinking. there were 
no significant differences among women. In the group 
of students associated with university sport clubs, 
78% reported consuming alcohol and 92% of them 
consumed it excessively. researchers, trying to find 
the cause of alcohol intake in sportsmen, pointed to 
the following factors: stress, elevated levels of anxiety, 
depressed mood connected with failure, and strong 
tendency for new experiences [11].

Use of dietary supplements by sportspeople is pop-
ular among professionals and is becoming more wide-
spread among amateurs. In the research group, over 
half of the participants declared using dietary sup-
plements [17–18].

opinions on the benefits and legitimacy of the use 
of such substances by amateurs vary. Some scientists 
point to the advantages of taking dietary supplements, 
especially by those who perform intense physical ac-
tivity that prevents them from getting their daily re-
quired vitamins from food only. the results of the re-
search conducted by tsitsimpikou et al. [19] on dietary 
supplement usage by people who exercise recreation-
ally at the gym is disturbing. the research was con-
ducted in Greece and included 329 participants, 180 
of whom were men and 149 women. the average age of 
the participants was 30 years old. 41% of the partici-
pants used supplements, however, only 17% of this 
group consulted with a doctor or nutritionist before 
taking supplements. the supplements taken by the 
participants were laboratory tested. only 30% of the 
participants were confident in how to use the supple-
ments properly, including which substances were 
amongst the ingredients. During laboratory tests, 
synthetic anabolic steroids were discovered in two 
products. Neither of them had this information pre-
sented on the label. bearing this in mind, it is worth 
considering reasonable intake of supplements, pref-
erably under medical supervision.

the answers to the question regarding the use of 
illegal performance-enhancing drugs may also be dis-
turbing. 1% of the participants declared using such 
substances. It is worth noting that any question regard-
ing the use of illegal substances carries a risk of getting 
answers that may not be reliable. Admitting to illegal 
practices, despite the anonymity of the research, can 
be risky and the real scale of substance use may be 
higher. the commonness of the phenomenon of dop-
ing among professional bikers, who often are role 
models for amateurs, may cause increased use of il-
legal performance-enhancing substances. the use of 
such substances by amateurs suggests that having 

the highest score in the marathon becomes the main 
objective of practicing, which does not coincide with 
the aims of amateur sports and certainly does not 
coincide with its pro-health values. Such behavior 
may be harmful to the participant’s health and well-
being. When analyzing health behaviors, it is also 
crucial to consider the factors which determine such 
actions. Great importance is given to gender when it 
comes to health behaviors. Women are considered to 
take care of their health more often than men [20–22].

 the results of the study carried out by the authors 
did not show significant differences in the occurrence 
of pro-health behaviors among men and women. It can 
be assumed that in such a specific group, consisting 
of people who are connected by practicing pro-health 
sports, men are as equally motivated as women. Simi-
lar results were obtained by boguszewski et al. [5] who 
examined a group of 110 basketball players (42 wom-
en and 68 men) with the use of the Inventory of Health 
behaviors. the general result of the IHb was average 
(77.12) and, at the same time, no differences between 
men and women were found in the scope of present-
ed pro- and anti-health behaviors.

the results of the study carried out by the authors 
also showed that people in relationships and people 
having children are more prone to taking care of their 
health. researchers point to the significant role of par-
ents in acquiring behaviors connected with an active 
or sedentary lifestyle in children. Parents who prac-
tice sports and spend their time actively are the best 
role models for an active and healthy lifestyle. As it 
was mentioned in the introduction, the process of so-
cialization has an impact on taking pro-health actions. 
It can be noted that the examined participants follow 
a healthy lifestyle as an effect of their own experi-
ence in the process of socialization. Moreover, having 
children and/or a partner may be motivating for tak-
ing care of one’s health. Situations in social relation-
ships also have an impact on pro-health behavior. Mem-
bers of family and friends can influence the character 
of healthy habits of an individual [23].

the essential factor which influences pro-health 
behaviors is also the age of the respondents. older peo-
ple tend to show a greater concern for their health which 
seems to be explained not only by their more exten-
sive level of knowledge and life experience, but also 
potential health problems arising due to their advanc-
ing age and the need for avoiding or alleviating them. 

taking part in mountain biking marathons requires 
physical preparation. the number of hours devoted 
to training is often reflected in the results achieved 
in the competition, which, in turn, may contribute to 
the satisfaction of achieving continually better results. 
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