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Summary
Introduction. Physical activity appears in men’s life from the very beginning of their
existence, however over last few decades it has become more popular as an amateur sport and
recreation. One of the simplest form of physical activity considered as sport is running.
Runners very often begin workouts thinking about improving their health but it comes with a
risk of getting injured. There are however a lot of factors which can prevent injuries to occur.
One of them is doing stretching exercises. The purpose of the study is to validate if stretching
exercises can lower the risk of suffering an injury by men beginning a running workouts. In
this study it was assumed that doing additional stretching exercises lowers the risk of
suffering an injury and is common in people training long-distance running. Materials and
Methods.182 men who do running workouts in the city of Bydgoszcz were examined with the
use of author’s original questionnaire. It concerned sociodemographic data, running-related
issues, stretching and the aspects of sports injuries. Statistics. Ordinal scales were analyzed
with nonparametric rank tests, such as the Mann-Withney test, while the nominal scales were
tested with nonparametric tests from the Pearson's chi-squared test group. Results. It was
found that the largest group of runners are men aged about 32 years, doing running workouts
as a part of amateur sport. Of all the subjects, 31% of runners declared the use of additional
stretching training. People running with greater frequency and volume, expressed in
kilometers, more often decide to undertake stretching exercises. 70% of tested athletes
suffered a running-related injury. There was no significant effect of stretching on reducing the
risk of injury to runners. Conclusions. Stretching is not very popular among running
enthusiasts. Greater running experience and high training loads are factors that make runners
decide to use additional stretching exercises more often. The lack of significant differences in
the frequency of injuries of competitors using and not undertaking stretching does not allow
an unequivocal assessment of its impact on reducing the risk of injury in runners.

INTRODUCTION
Over the past decades, physical activity, and especially running, has become very popular in
Polish society. The undoubted advantage of this form of movement is its simplicity and the
ability to implement it anywhere, anytime. As with any sporting activity, despite many
unquestionable benefits [1,2], its intensive implementation is associated with the possibility of
injury and even health risk [3,4]. Running enthusiasts often take them despite the presence of
contraindications in the form of excessive weight, unrecognized or untreated cardiovascular
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diseases, especially hypertension and even diabetes. This statement is worrying because it is
not just about runners. In our previous studies, we also found a lack of awareness of such
contraindications in yoga practitioners [5]. It is common to repeat the same movements,
which causes injury due to tissue overload [6]. The most common experiences of runners:
patella-femoral conflict, shin splints, iliac tibial band syndrome, Achilles tendonitis, plantar
fasciitis and chronic muscle damage [6-9]. It is known from earlier studies that relatively low
awareness or its ignoring by amateur runners in the scope of proper assessment of their own
health, methodology of running training, as well as the need to use wellness and specialized
sports equipment contribute to their formation [10 -14]. The choice of surface and terrain to
be used during training is also important for injury [15]. Therefore, in running, as in any other
sport, trauma prevention is very important, one of which is additional stretching training -
stretching [16-18]. The scientific basis for the effects of stretching on the body was developed
in the sixties and seventies of the last century, and practical exercise methods were developed
in the late seventies. Over the years, numerous studies have been carried out on stretching,
due to which it has become increasingly popular all over the world [17]. Therefore, the main
purpose of the work is to assess the impact of these exercises on the occurrence of injuries in
men undertaking running training. Another goal is to determine the type of injury and assess
the stretching frequency by runners of varying levels of athletic sophistication. It was
assumed that a small percentage of runners, especially beginners, perform a separate, targeted
stretching training, and his undertaking reduces the incidence of injuries that are mainly
caused by overloading the body.

MATERIAL AND METHODS
The study was conducted in 2016 and covered 182 men undertaking running trainings in
recreational and sports areas in Bydgoszcz. Among the respondents were athletes of different
ages, with different experience and advancement, undertaking training individually, as well as
in smaller and larger groups. Inclusion criteria included men, runners' adulthood and a sense
of good health.
We used our own questionnaire containing 22 questions with 15 closed single-choice
questions, 4 closed multiple-choice questions and 4 open-ended questions. Questions 1-7
concerned the age of the respondents, driving experience, level of advancement, motivation
and training habits. Questions 8-10 contained information about the participation of
participants in mass runs, and another 5 concerned the use of warm-up and targeted stretching
training. The last seven questions raised the problem of running-related injuries, their type and
frequency, and the circumstances of their occurrence.
The collected material was divided by the lack or performance of stretching exercises and was
developed using the STATISTICA 10 package, in which samples recorded on a quotient scale
and having a normal distribution were analyzed using the Student's t-parameter test. Results
that did not meet normal distribution and had a smaller group than 30-40 replicates were
analyzed using nonparametric rank tests. The shape of the distribution was verified by the
Shapiro-Wilk or Kolmogorov-Smirnov test. The results recorded on the nominal (qualitative)
scale were presented as the frequency of occurrence of the analyzed phenomenon, and the
quantitative parameters recorded on the ordinal and quotient scale were presented as
minimum and maximum values, quartile values   as well as mean values   and standard
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deviation. Nominal scales were analyzed using the non-parametric Paerson chi-square test,
and ordinal scales using the non-parametric Mann-Whitney rank test. The significance
coefficient α = 0.05 was used to verify all analyzes, which allowed to consider statistically
significant variables at p <0.05.

RESULTS
The studied group of runners are men of different ages (18-69 years, 32.6 ± 10) and differing
in running experience (0.1-30 years, 3.7 ± 3.7) and running injuries in 108 of them ( 0, 1-7
years, 1.2 ± 1.2). Circumstances of occurrence and their types are presented in figures
(Figures 1 and 2).

Figure 1. Graphical characteristics of the circumstances of the injury
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Figure 2. Graphical characteristics of the type of injury and its frequency

Among the respondents, amateur athletes dominate (57.0%), 40% practice running regularly,
and only 4% of respondents sporadically. The largest part of the examined team (50.0%)
trains up to 3 times a week, slightly less (38.0%) up to 5 times, and the lowest percentage is
those who train more than 5 times or less than once a week (8, 0% and 4.0%). Most of them
train without a training program or according to the author's program (29.0% and 53.0%), and
every tenth of them uses the knowledge of an experienced runner or trainer (10.0% and 8.0%).
The third part of the examined patients suffered an injury 1 or 2 times or did not suffer it at all,
and the smallest percentage (4.0%) declares their regular occurrence.
Teams of runners who do not perform stretching exercises and perform them (125 and 57
people) do not differ in age (32.6 ± 10.0 and 32.4 ± 10.1; p = 0.908) and the time of injury
after starting training (1.1 ± 1.2 and 1.3 ± 1.3; p = 0.273), and their sports level does not differ.
A large percentage of both groups conduct training in the form of amateur sport (55.2% and
59.65%) or regular recreation (40.0% and 40.35%), and sometimes it is undertaken only by a
small team that does not stretch (4, 8%; p = 0.237). Almost all respondents from both groups
take part in mass runs (92.0% and 92.98%; p = 0.817). Teams of almost one-third of the
runners from both groups did not suffer urac or were injured once, twice or three times, and
the problem of frequently recurring running injuries concerns the smallest part of a few
percent. The percentage of players of both groups who on the day of injury did not warm up
and had a warm-up (Fig. 3 and 4) is similar and does not distinguish between two groups.

Figure 3. Graphical characteristics of the respondents' injury frequency,
differentiated by the lack of or undertaking targeted stretching training
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Figure 4. Graphical characteristics of the warm-up application on the day of the injury of the
surveyed people, who differ in the absence or undertaking of targeted stretching training

The teams studied, however, differ in training experience, which is clearly longer among
those who use stretching (3.2 ± 2.7 and 4.9 ± 5.0; p = 0.005), as well as the frequency and
volume of running training. Higher values of these determinants are characterized by a higher
percentage share of members of this group of athletes, as shown in Table 1.

Table I. Comparative characteristics of the frequency and volume of training

Category
Additional stretching training

pdoes not perform performs
N % N %

Weekly frequency of running trainings
1 time 7 5,60 1 1,75

0,006*

up to 3 times 69 55,20 22 38,60
up to 5 times 42 33,60 27 47,37
5 < 7 5,60 7 12,28

Weekly running training load (km)
20 > 22 17,60 4 7,02
20 – 40 58 46,40 22 38,60
40 – 60 32 25,60 15 26,32
60 – 80 5 4,00 5 8,77
80 – 100 8 6,40 10 17,54
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0,005*100 < - - 1 1,75
* statistically significant difference, p <0.05

They also differ in the way of training management (p = 0.031), which is implemented
without a training plan by a higher percentage of non-stretching people (34.4% and 15.79%).
The largest percentage of people from both groups organize them independently (51.2% and
56.41%), and the smallest percentage of respondents use training plans prepared by more
experienced runners (8.0% and 15.79%) and trainers (6, 4 and 12.28). Competitors divided by
taking and not applying stretching also differ in how they prepare themselves before training
and competition, and also perform stretching exercises later. Higher trait values characterize a
larger percentage of athletes using stretching. The numbers and results of the statistical
assessment of percentage differences in the distribution of runners from both groups are
presented in Tables 2 and 3.

Table II. Comparative characteristics of the warm-up time before training and competition

Category
Additional stretching training

pdoes not perform performs
N % N %

Warming up before training
Lack 21 16,80 3 5,26

0,042*

occasionally 42 33,60 14 24,56
< 10 min 46 36,80 28 49,12
> 10 mim 16 12,80 12 21,05

warming up before the competition
Lack - - - -

0,021*

occasionally 11 8,80 - -
< 10 min 58 46,40 24 42,11
> 10 mim 49 39,20 29 50,88
* statistically significant difference, p <0.05



18

Table III. Comparative characteristics of performing stretching exercises after training and
competition

Category
Additional stretching training

pdoes not perform performs
N % N %

Applying stretching exercises after training
Yes 53 42,40 39 68,42

0,004*
Occasionally 51 40,80 14 24,56
No 21 16,80 4 7,02

Performing stretching exercises after competitions
Yes 42 33,60 32 56,14

0,015*
Occasionally 45 36,00 16 28,07
No 30 24,00 5 8,77
* statistically significant difference, p <0.05

DISCUSSION
The basic observations and statements resulting from the analysis of the developed material
were reduced to the ones below and an attempt was made to develop tchem with reference to
literature data and also own experience.
1. Running is a sport discipline, especially popular among middle-aged men who largely
create their own training program.
2. Most men undertaking running training do not use additional targeted stretching training.
3. More experienced runners perform separate, targeted stretching training more often than
beginners.
4. Undertaking targeted stretching training does not significantly affect the incidence of
injuries that affect nearly 70% of men surveyed practicing long distance running.
5. The most common among long distance runners are injuries related to tissue overload.
The examined team of runners are people of different ages, which indirectly indicates that
physical activity based on a simple, natural form of movement and not requiring specialized
equipment, implemented both individually and as a team in almost anywhere, can be popular
and effectively activate society. We find similar statements in many studies [3,19-21].
Numerous competitions organized for amateurs are not without significance in the
popularization of running, which often do not place restrictions on the age of competitors, and
the division into its categories creates the opportunity to compete with peers. This makes men
more willing to start running trainings, especially since some mass runs also provide prizes
for the oldest and youngest participant. In Poland, participation in mass runs does not require
the presentation of a medical certificate of the absence of health contraindications to the
implementation of the effort, which certainly positively affects the frequency and popularity
of running. However, it creates potential threats, which, according to earlier research results
of the participants of the Bydgoszcz half marathon, remain in the consciousness of just over
half of the respondents [10]. The large shares of adult runners surveyed, treating running as an
amateur sport, may indicate a desire to improve health and fitness or weight loss or reduce
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stress levels, described in numerous studies [1,2,22]. They may also result from the male need
to compete and overcome the limits of their own abilities and testify to the growing popularity
of running in Polish society.
In order to obtain the expected results, most of the runners surveyed undertake trainings 2 to 5
times a week, which contrasts with undertaking targeted stretching training only by the third
of them. Thus, the hypothesis put forward at work about the low popularity of stretching
among amateur runners seems to be confirmed, and also indicates insufficient awareness of
the impact of regular stretching exercises on the human body. B. Anderson and M. Listkowski
raised these problems in their works [16,17]. The situation found in current research may,
however, result from the lack of time to perform additional training and little knowledge of
amateur athletes about the causes of running injuries and the possibility of their prevention.
For professional runners, the use of stretching exercises is an integral part of any workout,
because their organisms must be optimally developed in each direction.
One of the research objectives was to assess the impact of age and experience of runners on
undertaking separate, focused stretching training. Research results indicate that runners who
use and do not use stretching have a similar average age. A large group of surveyed athletes
close to the average age does not allow to clearly determine what effect age has on stretching.
The factor that, according to the presented thesis, turned out to be important when
undertaking this form of exercise is sports experience and sports level. Runners with more
experience, high-frequency training and more difficult training decide on additional stretching
training. Therefore, it should be assumed that knowledge in the field of training methodology
and injury prevention for people starting their adventure with running is insufficient. This
statement indirectly justifies the higher warm-up frequency in a group of runners performing a
separate stretching workout.
According to another hypothesis adopted in the study, runners performing additional
stretching training are less exposed to injury than competitors who do not use stretching. The
observed difference is small and therefore it should be noted that the detailed characteristics
of the stretching training undertaken have not been investigated in this article. It is difficult to
determine its intensity, volume and quality, and thus preventive value. It is worth noting,
however, that people using stretching run longer and more often and cover a greater number
of kilometers, which increases the risk of injury. The impact of these factors on the
occurrence of injuries has also been described and confirmed by other authors [2.6–9].
Stretching is the most common form of injury prevention recommended by professional
trainers and sports injury specialists, but the relationship between the degree of muscle
stretching and the risk of injury is still being discussed [23]. Swedish authors have shown that
stretching reduces the risk of injury to players in many sports [17], which is not synonymous
with the results of current research.
The presented studies also showed that trauma associated with tissue overload dominates in
running sports, which is also confirmed by other authors [6-9]. These may also be further
effects of other conditions or situations. In the area of   the spine and lower limbs, injuries
occur, e.g. in the case of weakening of stabilizing muscles [24]. Therefore, training errors
have a large impact on the occurrence of injuries caused by overload, which can be observed
in the analysis of the results regarding the circumstances and time of injury. Almost half of
the runners surveyed suffered injuries during training, which is consistent with literature data
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[2,8]. However, it should be remembered that runners spend much more time training, and
they run much more kilometers there than during competitions or warm-up, and also
implement various forms of training there [25]. Of the respondents, as many as 70% of people
were injured because of running at least once. This may be justified by the players'
insufficient knowledge about injuries and their prevention. This is probably related to several
years of running experience of a large proportion of runners surveyed and little use of the
advice of professional trainers. On the other hand, many other causes can affect injuries,
including other types of physical activity.
To sum up the results of conducted research, one should pay attention to potential limitations
that may reduce their credibility. The obstacle to obtaining full credibility of the research can
be the use of the author's questionnaire and the fact that only men from one environment and
amateur running were included in the observation. The real picture of the problem raised in
the work can also be affected by a short period of research, and thus a very limited size of the
examined group. Therefore, the above observations require treating the formulated
conclusions as the result of partial research, which due to the constantly growing interest in
running should be continued.
Despite the limitations, however, we were able to create a general characteristic of an amateur
runner who, according to the results of the study, is a middle-aged man with three years of
training experience, training about 3 times a week and running up to 40 kilometers a week.
This runner conducts training according to his plan, participates in organized mass runs, does
not always carry out stretching training and at least once suffered a trauma associated with
running.

CONCLUSION
Low level of athletic advancement and insufficient knowledge contribute to the low
popularity of stretching among jogging enthusiasts, and the training period, sport level and
use of heavy loads are factors determining additional stretching training. It seems, however,
that it has no clear impact on reducing the risk of injury, and the warming and stretching
exercises it contains used before training and competition allow you to successfully replace it.
It can also be said that the injuries of runners, which are probably the main cause of overload,
are largely caused by training errors, not the specificity of the movement used in this sport.
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