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Abstract: Background: The aim of this paper was to analyze selected sociodemographic and economic
factors that determine practicing martial arts (MA) in Poland. Our hypothesis states that MA constitute a
niche sport, which is a result of conditions shaping the decision to undertake them: perception through the
lens of the media/entertainment business (rather than primary values), insufficient space for practicing,
as well as high costs. Methods: The study was based on a survey conducted on a representative sample of
Poles (n = 12,183). Results for 470 participants declaring some level of proficiency in MA were presented
(including 124 declaring active participation). In order to verify statistically significant differences,
a Chi-Square test, single-agent logistic regression analysis, and adds ratio were applied. Results: 3.0%
of respondents declared basic skills in MA, while advanced skills were declared by 0.9% participants.
Only 1% were active practitioners. The leading motivation was “pleasure” (62.1%), followed by “keeping
fit and maintaining healthy body shape” (21.8%) and “health” (7.3%). The probability of participation
in MA decreased with age (40 years of age being the turning point). As for young people, there is a
15 times lower chance of married individuals undertaking MA, while possessing advanced skills doubles
the probability. School provides a place to practice MA during school years, but there is a problem with
continuation at a later age (18.8% declaring classes organized at school vs. 5.4% organized at work).
Conclusions: Reversing the trend of decreasing popularity of MA requires promotion on each level
of education and creating opportunities to continue participation after graduation. There is a need to
increase the availability of cheap sport facilities in the vicinity of the place of residence or work. In case of
adults, it is important to build platforms facilitating contact with MA centers.

Keywords: martial arts; leisure time physical activity; factors; Poland

1. Introduction

The first decade of the 21th century saw a rapid development of mixed martial arts (MMA).
According to Americans, MMA is the fastest developing sport [1] setting numerous attendances and
viewing records [2,3], even more than boxing, which was previously regarded the most popular full
contact sport. Considering the great number of fans of MMA or boxing in Poland and viewing figures
for FEN 13 (Fight Exclusive Night), UFC 202 (Ultimate Fighting Championship) or KSW 36 (Konfrontacja
Sztuk Walki) [4] night shows, it seems that martial arts (MA) in Poland are enjoying tremendous
popularity [1]. This observation is supported by the results of the ARC Rynek i Opinia [5] survey that
found boxing to be eighth among top the 10 sports in 2015 (with spectators reaching 3% of the Polish
population and live transmissions watched by 48%). Although viewership of wrestling (2% of viewers),
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judo (1%), fencing (1%), taekwondo (1%), and karate (0.8%) [6] has declined in the last years, the world
championships and the Olympic Games continue to attract combat sport enthusiasts.

MA are very spectacular for viewers, regarded as extreme, exotic, and brutal, which in the
mass culture of consumerism represents a substantial attraction [7,8]. The MMA nights are made
appealing by great live music and performances, highlighted by press conferences, staged meetings
of fighting ring celebrities, and televised conferences. All of this usually goes to make blockbuster
shows, which in the last years have risen in popularity [9]. These models, mass-produced by the media
and film industry, tend to be highly influential [10]. However, there are also negative aspects of this
phenomenon. Experts express concerns that the perception of MA only from the standpoint of media
and entertainment may distort its real picture and ideas [11]. This popularization of the culture is likely
to promote a culture of avoiding effort, banal entertainment that seeks brutality, strong excitement and
spectacular shows, leading consequently to lose interpersonal contacts and passivity [7]. That is given
a limited basis for comparison between the simulated fantasy and the real experience of MA training,
and may lead members of the general public to form a number of preconceptions about the MA, some
of which are accurate, many of which are not [12]. However, these collective assumptions do not only
influence a person’s impressions of the MA, but may also motivate certain people to start practicing
these sports [12]. Irrespective of the motivation, the pattern of warrior-hero is still popular [13].

Therefore, the question arises, how likely is this popularity of MA to translate into the active
participation in the sports. Two Polish opinion polling institutes, Centrum Badania Opinii Spotecznej [14]
and TNS Polska [15], provided an unequivocal answer: boxing or other MA (e.g., karate, kung fu)
are practiced by merely 2% of Poles. Similarly, the results of the survey conducted by ARC Rynek i
Opinia [5] also showed a disproportion in viewing figures of boxing (56%) and participation in the
sport (5%). It is worth examining why this happens if MA are so popular. Over 100 million people
all over the world are involved in various forms of MA [16]. Researchers have demonstrated that
they can be practiced at any age (since childhood until old age), regardless of gender or economic
status [17]. The positive effect of MA on a person is multifaceted (they influence physical, mental,
emotional, and spiritual development) [18,19]. MA give specific attention to many elements and
differ from most other sports and physical activities, which usually focus on purely physical traits,
in that they also emphasize exercises that harmonize body, spirit, and mind [20], teach relaxation,
concentration, assertiveness, directiveness, and honesty in communication [21], and act as an agent
that helps relax and reduce aggression [18,22]. Striving for a comprehensive individual development
of a person, the skills learnt with MA training can turn out to be useful in cases of danger of a
physical attack [23-25]. It is emphasized that they ensure health benefits connected with quality of life
and preventing health problems [26,27] and perform a therapeutic function [28-30], for example in
both “neurotic” and chronically mentally ill patients [21], children with intellectual disabilities [28],
or individuals with multiple sclerosis (a kickboxing program) [30].

In light of the above facts, an analysis of participation of Poles in MA seems to be critical.
Several questions arise, including: Who is practicing MA and where and how often are thy doing it?
What is the sports skill level of people who participate in this form of physical activity? Who organizes
training sessions and what are the costs of participation? To the best of our knowledge, there are
few Polish scientific examinations in this field, although popularity of MMA has inspired researchers
worldwide to identify the factors behind this phenomenon [31-33]. In two leading Polish scientific
journals, Archives of Budo (archives since 2013) and Journal of Combat Sports and Martial Arts (archives
since 2010), only one publication concerned the representatives of professional groups in Warsaw [19]
and one of them presented a description of social, somatic, and psychological characteristics of
wrestlers from the Polish National Cadet Team [34]. Therefore, it seems that enriching the insufficient
information with quantitative examinations would enrich knowledge about the popularity of MA in
Poland. Therefore, the aim of this study is to characterize selected sociodemographic and economic
factors that determine practicing MA by Poles, with particular focus on the people who declare
active participation.
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2. Material and Methods

The study is based on the results of the survey ‘Participation of Poles in sport and physical
recreation 2012" (“Uczestnictwo Polakéw w sporcie i rekreacji ruchowej w 2012 roku”).

The survey was commissioned, designed, and carried out by the Central Statistical Office of
Poland (CSO, Gldwny Urzaqd Statystyczny). Its ID number is DS-52. This paper-and-pen interview (PAPI)
was originally designed to analyze the participation in sport and physical recreation as an indicator of
the quality of life of Poles. The survey analyzed the aforementioned issues over the period of one year
(October 2011 to September 2012) and is representative of the entire population of Poland.

Two questionnaires were used to capture both household and individual perspectives. The first
questionnaire (DS-52 G) covered the characteristics of the household, sports equipment and
expenditures, physical condition of its members, as well as barriers to sport and physical recreation
(if an insufficient level was declared). Individual questionnaires (DS-52 I) were filled in by all
household members, except for children aged 5-9, whose answers were provided by parents,
and children below 5, for whom neither sport nor physical recreation was measured. The second
questionnaire included individual skills, participation in training, description of the practice of selected
disciplines, and motives for performing sport or physical recreation. Thirty-one groups of sports were
distinguished, of which one was martial arts (wrestling, judo, karate, boxing, etc.). Moreover, a wide
range of demographic and socio-economic characteristics was captured.

The sampling procedure in both surveys was based on a two-stage stratified sampling scheme
with various probabilities of selection at stage one. At the first stage, the strata were field survey
points representing six categories of place of residence, at the second-flats. The sampling frame was
based on updated registers from the national census. The method of generalization included the
probability of choosing the household based on the two-stage stratified scheme described above and
census-derived data on the household structure by size (post-stratification by multiplication of two
weights). The standard error estimation utilized the balanced half-samples (BRR) method.

The sample in the ‘Participation ... ’ survey was 12,405 individuals of which 12,183 answered the
questions. In our paper, we decided to analyze all aspects related to martial arts (wrestling, judo, karate, boxing,
etc.). Four hundred seventy individuals declared that they had skills related to the practicing of MA, with
360 people having basic level skills and 110 declaring advanced skills. Only 124 individuals who declared
their skill level also reported practicing martial arts within the year analyzed. In this group, 99 individuals
decided to include MA in the five chosen sports and elaborate more on their practice. In order to achieve
the study aim, we measured martial arts participation and identified its determinants.

Despite the large sample size, the quantitative description of MA practice is challenging, as a
small fraction imposes several restrictions on the potential methods. Due to this limitation, the paper is
based mainly on descriptive statistics aimed at verification of relative and conditional frequency of MA
practice as well as the distribution of practitioners’ characteristics. Descriptive analysis was completed
with necessary statistical tests. The differences between particular categories were analyzed using the
chi-squared test. Furthermore, a one-way analysis of logistic regression was performed and odd ratio
(OR) was evaluated at 95% confidence intervals. The dependent variable was of Boolean dichotomous
variable that adopted the value 0 in the case of the respondents who were non-practitioners of MA in
the period analyzed and 1 if the respondent reported participation in MA over the period of the last
year before the study. Statistical significance was set at p < 0.05. Statistical analyses were performed
using Statistica 12.0 software (StatSoft Inc., Tulsa, OK, USA).

Due to the topic of the survey and its anonymous nature, the research did not require an approval
of the ethics committee.

3. Results

Of 12,405 randomly selected Poles, skills related to practicing MA were declared by 470 people
(3.8%), including 360 respondents with basic skills and 110 with advanced MA skills. However, only
124 people (1% of all the respondents) declared that they had practiced the sports (either professionally
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or recreationally) in the period studied. The significant factors were age and gender of the respondents
and the level of skills connected with the specific sports (Table 1). Having such skills at an advanced level
nearly doubled the likelihood of taking up MA. Unlike single people, married Poles were almost 5 times
less likely to practice such sports. Compared to children (5-14 years), this probability was 15 times smaller.
Furthermore, the likelihood of participation in MA decreased with age. The analysis demonstrated that the
35% fraction of MA practitioners (people aged 10-19 years) falls rapidly to 21% at the age 20 to 29 years,
to 18.5% at the age of 30 to 39 years, and to 5.6% at the age of >40 years. Therefore, it can be assumed that
the age of 40 years represents the point of transition to inactivity in this respect.

Table 1. Factors determining practicing of martial arts in the Polish population (n = 470), odds ratios
(OR) at 95% confidence interval (95% CI).

People Involved in People not Involved in
Factor Practicing Martial Arts Practicing Martial Arts B-Value 0Odds Ratio (95% CI) p-Value
n % n %
Skill level

basic 84 67.7 276 79.8 0.00 1.00

advanced 40 323 70 20.2 0.63 1.88(1.19;2.97) 0.007
Place of residence

rural areas 37 29.8 107 69.1 —0.05 0.95 (0.61; 1.49) 0.822

city 87 70.2 239 30.9 0.00 1.00

Place of residence (according to the number of people)

rural areas 37 29.8 107 30.9 0.00 1.00
fewer than 20,000 9 7.3 25 7.2 0.04 1.04 (0.45; 2.43) 0.926
20 to 99 thousand 25 20.2 75 21.7 —0.04 0.96 (0.54; 1.73) 0.902
100 to 199 thousand 15 12.1 37 10.7 0.16 1.17 (0.58; 2.38) 0.660
200 to 499 thousand 14 11.3 40 11.6 0.01 1.01 (0.50; 2.07) 0.974
> 500,000 24 194 62 17.9 0.11 1.12 (0.61; 2.04) 0.713

Sex

men 94 75.8 277 80.1 0.00 1.00

women 30 242 69 19.9 0.25 1.28 (0.79; 2.09) 0.320
Age

>10 years 25 20.2 9 2.6 2.31 10.02 (4.11; 24.43) 0.000
10-19 years 43 347 62 17.9 0.92 2.50 (1.37; 4.58) 0.003
20-29 years 26 21.0 71 20.5 0.28 1.32(0.69; 2.52) 0.397

30-39 years 23 18.5 83 24.0 0.00 1.00
>40 years 7 5.6 121 35.0 —1.57 0.21 (0.09; 0.51) 0.001

Marital status

unmarried 56 452 115 33.2 1.59 4.92 (2.76; 8.80) 0.000

married 18 14.5 182 52.6 0.00 1.0
 divorced, 4 32 18 52 0.81 2.25 (0.69; 7.36) 0.181

widow /widower

students (5-14 years) 46 37.1 31 9.0 2.71 15.00 (7.72; 29.17) 0.000

The statistically significant results were presented in bold.

Analysis of the group of Poles involved in MA (n = 124) revealed that most of them were people
whose main motivation for participation in sports or physical recreation (in general) was pleasure and
entertainment (62.1%) and keeping fit and having a healthy body shape (21.8%). The motivation of
maintaining health or following the doctor’s recommendations concerned only 7.3% of the respondents
from this group, whereas meeting friends, practicing sports or physical recreation, and other reasons
concerned 4.0%, 2.4%, and 2.4%, respectively. No significant differences were found in these terms,
neither with respect to sex nor place of residence of the respondents (cities/rural areas). A similar
pattern was observed in the case of the subjective assessment of physical fitness. Among 124 people
who practiced MA, 63.7% reported their fitness as very good, 29.0% as good, 6.5% as medium, and 0.8%
declared bad or very bad fitness. Significant differences were found only in the level of education
of practicing respondents (p = 0.016) depending on their sex (Table 2), and in income per one family
member (p = 0.017) and character of work (p = 0.015) depending on the place of residence (Table 3).
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In the first case, compared to women, men who were involved in MA more often had secondary
education (31.9% vs. 10.0%) and primary education (23.4% vs. 13.3%), whereas more women had
tertiary education (26.7% vs. 17.0%) or were students (50.0% vs. 27.7%). Secondly, people involved in
MA and those living in rural areas were more often from lower income groups (<600.00 PLN (PLN
means new Polish zloty, the currency of Poland): 1.6% and 600.01-900.00 PLN: 24.3% vs. 5.8 and 12.6%,
respectively) while their jobs more often required physical exercise (27.0% vs. 19.5%) compared to
people living in cities. Furthermore, those who lived in cities had higher incomes more often (27.6% in
the group of 1200.01-1700.00 PLN and 37.9% in those who earned >1700.00 PLN vs. 18.9% and 18.9%,
respectively) and had sedentary jobs (20.7% vs. 2.7%).

Table 2. Characteristics of Poles (n = 124) who reported practicing combat sports in the period studied
(either professionally or recreationally) depending on sex and significance of differences based on the
chi-squared test.

Total Men Women
Characteristics of the Respondents 4
n % n % n %
Level of combat basic 84 677 61 649 23 767 0230
sports skills advanced 40 323 33 351 7 233 :
>500,000 24 194 18 192 6 20.0
Place of residence 200 to 499 thousand 14 113 11 117 3 10.0
(according to the 100 to 199 thousand 15 12.1 13 13.8 2 6.7 0791
number ofg cople) 20 to 99 thousand 25 20.2 17 18.1 8 26.7 :
peop <20,000 9 73 6 64 3 100
rural areas 37 298 29 309 8 26.7
. city 87 70.2 65 69.2 22 73.3
Place of residence rural areas 37 298 29 309 8 267 083
>10 years 25 202 16 172 9 30.0
10-19 years 43 34.7 33 35.1 10 33.3
Age 20-29 years 26 21.0 21 223 5 16.7  0.061
30-39 years 23 185 18 19.2 5 16.7
>40 years 7 5.6 6 6.4 1 3.33
unmarried 56 452 46 489 10 333
. married 18 145 15 16.0 3 10.0
Marital status divorced, widow /widower 4 3.2 2 2.1 2 6.8 0186
not applicable (5-14 years) 46 371 31 330 15 500
students 41 33.1 26 27.7 15 50.0
. primary 26 21.0 22 23.4 4 13.3
Education secondary 33 266 30 319 3 100 0016
higher 24 194 16 17.0 8 26.7
sedentary 19 153 14 149 5 16.8
Character of work requiring physical work 27 218 24 255 3 10.0 0.197
not applicable 78 629 56 596 22 733
we can afford to buy S(?me luxur}/ 34 274 29 309 5 167
goods/money lasts us without saving
Money money lasts us every day, b}lt we havg tosave 1 495 47 500 14 467 0159
it to buy more expensive shoppmg
we have to spend money carefully /it lasts us 29 234 18 192 11 367
for basic needs
<600.00 PLN (<144.44 €) 13 105 12 1238 1 3.3
I famil 600.01-900.00 PLN (144.44-216.65 €) 20 16.1 13 13.8 7 23.3
ncome Peé amily 900.01-1200.00 PLN (216.66-288.87 €) 20 161 17 181 3 100 0297
member 1200.01-1700.00 PLN (288.87-409.24 €) 31 250 23 245 8 267
>1700.00 PLN (>409.24 €) 40 32.3 29 30.9 11 36.7

The statistically significant results were presented in bold. PLN means new Polish zloty, the currency of Poland.



Int. J. Environ. Res. Public Health 2018, 15, 1989 6 of 12

Table 3. Characteristics of Poles (n = 124) who reported practicing combat sports in the period studied
(either professionally or recreationally) depending on their place of residence (cities/rural areas) and
significance of differences based on the chi-squared test.

Total City Rural Areas

Characteristics of the Respondents p
n % n % n %
. basic 84 677 56 644 28 75.7
Skill level advanced 0 323 31 36 9 243 0306
Men 94 758 65 747 29 784
Sex Women 30 242 22 253 8 216 083
<10 years 25 202 17 195 8 21.6
10-19 years 43 347 27 310 16 432
Age 20-29 years 26 210 16 184 10 270  0.059
30-39 years 23 185 21 241 2 5.4
>40 years 4 3.2 6 6.9 1 2.7
unmarried 56 452 36 414 20 54.1
. married 18 145 16 184 2 54
Marital status divorced, widow /widower 4 3.2 4 4.6 0 0.0 0.057
not applicable (5-14 years) 46 371 31 356 15 40.5
students 41 331 27 310 14 37.8
. primary 26 21.0 16 184 10 27.0
Education secondary 33 266 23 264 10 270 0167
higher 24 194 21 241 3 8.11
sedentary 19 153 18 207 1 2.7
Character of work requiring physical work —-27 218 17 195 10 27.0  0.015
not applicable 78 629 52 598 26 70.3

we can afford to buy some luxury
goods/money lasts us without saving
money lasts us every day, but we have to save
it to buy more expensive shopping
we have to spend money carefully/it lasts us
for basic needs

34 274 24 27.6 10 27.0
Managing money 61 492 46 529 15 40.5 0.266

29 234 17 195 12 324

<600.00 PLN (<144.44 €) 13 105 5 58 8 216
) 600.01-900.00 PLN (144.44-216.65 €) 20 161 11 126 9 243

Income per family 900.01-1200.00 PLN (216.66-288.87 €) 20 161 14 161 6 162 0017
member 1200.01-1700.00 PLN (288.87-409.24 €) 31 250 24 276 7 18.9
>1700.00 PLN (>409.24 €) 40 323 33 379 7 189

The statistically significant results were presented in bold. PLN means new Polish zloty, the currency of Poland.

Of 124 Poles who reported participation in MA, only 99 (79.8%) decided to characterize their
participation in this form of activity in more detail. Table 4 presents detailed data. Unfortunately, due to
a small size of this group, the analysis allowed only for the description of the frequency of choices
made by respondents. The biggest percentage was found for the respondents who had practiced MA
for 1 year (28.3%) and 2 years (28.3%). They had usually had training sessions 1 to 2 times a week
on weekends (71.7%). The sessions were mostly organized by sports clubs (36.4%), schools (19.2%),
and individual organizers (18.8%). Company programs offered such training sessions to 5.4% of the
respondents. Although 12.8% of the respondents organized their MA sessions on their own, they were
more often men (21.6%) than women (4.0%). For 49.5% of the respondents, average duration of the
session was 1 to 2 h. The sessions occurred in sports centers (77.8%), with the commuting time of up to
59 minutes (78.8%). For 25.3% of the respondents, participation was free.
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Table 4. Particular characteristics of participation in combat sports according to sex.

Total Men Women
Characteristics of Participation in Combat Sports
n % n % n %
occasionally (during holiday/leave) 7 7.1 6 8.1 1 4.0
Frequency of sporadically (once a month on average) 9 9.1 7 9.5 2 8.0
participation in once or twice a week/during leisure time at weekends 71 717 51 689 20  80.0
training sessions 3-5 times a week 1 111 9 122 2 8.0
>5 times a week 1 1.0 1 14 - -
<1year 9 9.1 6 8.1 3 120
1 year 28 283 18 243 10 400
Period of participation in 2 years 28 283 23 311 5 200
training sessions 3-5 years 18 182 14 189 4 16.0
6-9 years 8 8.1 6 8.1 2 8.0
>10 years 8 8.1 7 9.5 1 4.0
<lh 10 101 7 9.5 3 120
Mean duration of 1h 33 333 25 338 8 320
raining sessions >1h-2h 49 495 38 514 11 440
>2h-3h 6 6.1 4 54 2 8.0
>3h 1 1.0 - - 1 4.0
in the respondent’s place, without commuting 3 3.0 3 41 - -
Average commuting time <59 min 78 788 57 770 21 840
1h-1h 59 min 15 152 12 162 3 120
>2h 3 3.0 2 2.7 1 4.0
no fees 25 253 21 284 4 160
Monthly fee for <50 PLN (<£12.04 €) 33 333 23 311 10 400
participation in 51-100 PLN (12.28-24.07 €) 32 323 23 311 9 360
training sessions 101-150 PLN (24.31-36.11 €) 4 4.0 3 4.1 1 4.0
151-300 PLN (36.35-72.22 €) 4 4.0 3 41 1 4.0
>300 PLN (>72.22 €) 1 1.0 1 1.4 - -
sports center 77 778 56 757 21 84.0
Place of fitness club/gym 16 162 13 17.6 3 12.0
participation (facilities) house/flat 3 3.0 3 41 - -
outdoors (park, forest, etc.) 3 3.0 2 2.7 1 4.0

PLN means new Polish zloty, the currency of Poland.

4. Discussion

Previous reports of the Central Statistical Office of Poland [35-37] pointed to a gradual increase
in popularity of MA in Poland while documenting a gradually increasing number of sports clubs
and people involved in such sports. Boxing was practiced by 2820 Poles in 2004, 3929 in 2010, with
this number soaring to 5490 in 2014 (the number of boxing clubs also rose, with 71, 102, and 180,
respectively). Furthermore, there were 7552 judo practitioners in 2004 and 7354 and 18,155 in the
respective years (with the number of judo clubs at 82, 91, and 259, respectively). A similar pattern
was observed for wrestling (number of athletes: 5297; 4577, and 7714, respectively, and the number of
clubs: 96, 99, and 224, respectively), karate (number of athletes: 14,016; 18,314, and 22,125, respectively,
and the number of clubs: 231, 244, and 345, respectively) and kick-boxing (number of athletes: 1384;
3218, and 5327, respectively, and the number of clubs: 28, 76, and 142, respectively). Similar trends were
noted for such sports as tackwondo International Taekwon-do Federation (ITF) and World Taekwondo
Federation (WTF), kendo, and ju-jitsu [35-37].

The present analysis indicates that nowadays, whatever the reasons, the popularity of MA is
declining. MA are practiced by merely 3.8% of the Polish population. The survey by the Ministry of
Sport and Tourism showed that this number was even smaller (3%) [38]. It should be noted that among
12,405 respondents, the involvement in MA was reported by 470 people (by making a choice out of
10 sports). However, as respondents went into more detail of the choices in the following questions,
only a few (99 people) listed MA as one of five priority sports and described the character of making
the decisions (in terms of time, frequency, place and the organizing entity, source of finance and
commuting time). Although the questionnaire did not specify the criteria for selection of 5 of 10 sports,
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it can be presumed that respondents intuitively chose the sports that they practiced the most often.
This leads to the conclusion that a specific role in popularity of MA among first 10 sports was played
by incidental participation, caused by e.g. passive interest, but practice should involve concrete activity.
This thesis can be supported by the respondents’ motivations for the involvement in physical activity:
mainly ‘pleasure’ (62.1%), followed by ‘keeping fit and maintaining healthy body shape’ (21,8%),
‘health’ (7.3%), and meeting friends (4.0%). This is relatively different from previously described
motivations (such as improved fitness, effective self-defense, and development of character [39] and
values which MA were supposed to convey (psychophysical traits, self-improvement, integration,
development of character traits, maintaining health, et al.) [16,17]. On the other hand, this is much
closer to the media picture of MA, as emphasized by experts [7,40] and statistics that have shown the
increasing popularity of spectacular consumer-focused forms of these sports [3,41]. Therefore, in order
to avoid disappointment with such a dissonance, one should promote the primary image of MA [19,42].
The awareness of health benefits of MA should be also raised among Poles since of 124 people who
practiced MA, 63.7% reported their fitness as very good, 29.0% as good, and only 0.8% reported bad or
very bad fitness.

How can this decline in popularity of active participation in MA be reversed? It seems that
the best action is to encourage children and young people to practice these sports at school and
offer opportunities to continue them after finishing school. Data indicated that in the majority of
countries MA are introduced during physical education classes in secondary schools (i.e., for pupils
10 to 14 years of age). Our study demonstrated a substantial percentage of young people (>10 years:
20.2%; 10-19 years: 34.7%) among practitioners, although this cannot be compared with China, where
13.7% of students are involved in regular MA training [43]. The inflow of adults to the group of
MA practitioners is insignificant. Instead, gradual outflow is observed with age. Therefore, it seems
justified to promote MA at all stages of education. Instilling the habit of regular training, development
of a specific lifestyle (supported with knowledge about health benefits of such training and impact on
intellectual and moral sphere) [44—46], and providing access to the sports infrastructure after finishing
school may help change this situation. Many Polish professionals promote the implementation of
elements of judo to the practice of sport and physical education [47-49]. Similar methodological
approaches that present judo experts from Russia and Spain [50,51] are especially important since
physical activity in childhood can determine healthy behaviors in adult life [52]. The correlations
between physical education classes and the likelihood of the involvement in active forms of spending
leisure time in the future are characterized by a feedback pattern [53].

It is essential that the space for exercising is ensured all year long. According to the Ministry of
Sport and Tourism in Poland, the highest weekly intensity of playing soccer (3.7 h/wk) is linked to
greater availability of soccer fields (especially those located in school facilities) or opportunities for
practicing the sport in informal places such as lawns or meadows. Other sports, due to the lack of such
opportunities, are practiced much less frequently [38]. Our results showed that school ensures the
place for practicing MA over the period of education but the problem occurs with continuation of the
activity into adulthood. This is not surprising as sports clubs and schools (with 36.4% and 19.2% of the
respondents, respectively, training in such places) are natural forms of organization but designed only
for young people. In adulthood, it is more difficult to take up sports in a sports club if one has never
attended any, or to have contact with a school unless you have children at school. According to the
most recent report by the Ministry of Sport and Tourism, although 40% of the respondents in Poland
report the presence of a school gymnasium or a sports hall, they are convinced that access to such
facilities can be difficult [38]. Adults do not feel welcome in such places. They considered school
gymnasiums and sports halls as attractive and innovative places for younger people or those who are
involved in team sports [38]. In the opinion of the survey participants, workplaces organize training
programs only for an insignificant percentage of the respondents (5.4%). Therefore, it is important to
provide access to sports facilities and to make using them and contact with sports clubs easier through
creation of platforms for cooperation with workplaces and institutions that organize MA classes near
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the place of residence and workplaces. In our opinion, a 15-minute commute determines whether or
not the person takes up MA. Actually, the group of Poles examined does not include those who practice
MA and commute to training sessions to further places (the ministry reported the necessity of taking a
half an hour walk) [38]. This is not surprising either in the case of children (problem for parents) nor
in the case of adults (alternative cost of commuting). Longer commutes mean more time and higher
expenses. It is very likely that this was also the cause of insufficient representation of the inhabitants
or rural areas in the study. If availability has empirical importance, there should be more advertised
places where people can practice. The costs are also critical. From our data, there are relatively few free
classes. In a sense, this is obvious: it is necessary to rent a sports hall and pay for a coach (according to
18.8% of the respondents, the organizer is a private person). Furthermore, additional expenses have
to be taken into consideration, such as buying sportswear or tickets. Therefore, MA are practiced
more often by more wealthy adults (32.3% from the income group of >1700 PLN and 25.0% from the
group of 1200-1700 PLN). Therefore, participation of children from relatively less wealthy families
(not necessarily poor) is open to discussion. From the empirical point of view, this sport is not as
exclusive as it may be in theory. Accordingly, the question remains how the relative costs of classes can
be reduced, especially for children.

5. Conclusions

Increasing active participation in MA requires a systematic and programmed approach to
promotion of these sports among children and young people. The approach should be not only
quantitative but also qualitative. Instilling the values which can be conveyed by MA can lead to the
establishment of healthy habits in adulthood. This means lifestyles where lifelong physical exercise
is likely to represent an important component of developing character, improving health, quality of
life, and prevention of the diseases of affluence [16,54-57]. These needs can be met by the increasing
availability and access to inexpensive sports facilities near the place of residence or work. In the case
of adults, it is important to build platforms that make it easy to integrate MA centers with various
adult environments (workplaces, schools that children attend, sports clubs in community centers, etc.).

Author Contributions: E.B. prepared the study design, searched the literature, wrote the background, discussed
the study, gathered the necessary data, and described results of the study. ].K. searched the literature and wrote
the background and discussion of the study, and described results of the study. D.S. refined the data, prepared it
for analysis, performed the statistical analysis, and described its results. All authors prepared the manuscript.
All authors read and approved the final manuscript.

Funding: This research received no external funding.
Acknowledgments: The survey was commissioned and carried out by the Central Statistical Office of Poland.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Rainey, C.E. Determining the prevalence and assessing the severity of injuries in mixed martial arts athletes.
N. Am. J. Sports Phys. Ther. 2009, 4, 190-199. [PubMed]

2. Ngai, KM,; Levy, E; Hsu, E.B. Injury trends in sanctioned mixed martial arts competition: A 5-year review
from 2002 to 2007. Br. . Sports Med. 2008, 42, 686—689. [CrossRef] [PubMed]

3. Owurand, J; Lefton, T. Networks Paying More Attention to MMA. Available online: https:
/ /www.sportsbusinessdaily.com/Journal/Issues/2010/06/14/SBJ-In-Depth /Networks-Paying-More-
Attention-To-MMA .aspx (accessed on 12 January 2018).

4. Nowosielski, T. Wyniki Ogladalnosci Gali FEN 13 w Gdyni. Available online: http://www.mmarocks.pl/
wyniki-ogladalnosci/wyniki-ogladalnosci-gali-fen-13-w-gdyni (accessed on 12 January 2018).

5. ARC Rynek i Opinia: Lekkoatletyka W Gore, Biegi Narciarskie w Dét. Sportowe Podsumowanie 2015 Roku.
Available online: https:/ /marketingprzykawie.pl/espresso/arc-rynek-i-opinia-lekkoatletyka-w-gore-biegi-
narciarskie-w-dol-sportowe-podsumowanie-2015-r-infografika/ (accessed on 12 January 2018).


http://www.ncbi.nlm.nih.gov/pubmed/21509103
http://dx.doi.org/10.1136/bjsm.2007.044891
http://www.ncbi.nlm.nih.gov/pubmed/18308883
https://www.sportsbusinessdaily.com/Journal/Issues/2010/06/14/SBJ-In-Depth/Networks-Paying-More-Attention-To-MMA.aspx
https://www.sportsbusinessdaily.com/Journal/Issues/2010/06/14/SBJ-In-Depth/Networks-Paying-More-Attention-To-MMA.aspx
https://www.sportsbusinessdaily.com/Journal/Issues/2010/06/14/SBJ-In-Depth/Networks-Paying-More-Attention-To-MMA.aspx
http://www.mmarocks.pl/wyniki-ogladalnosci/wyniki-ogladalnosci-gali-fen-13-w-gdyni
http://www.mmarocks.pl/wyniki-ogladalnosci/wyniki-ogladalnosci-gali-fen-13-w-gdyni
https://marketingprzykawie.pl/espresso/arc-rynek-i-opinia-lekkoatletyka-w-gore-biegi-narciarskie-w-dol-sportowe-podsumowanie-2015-r-infografika/
https://marketingprzykawie.pl/espresso/arc-rynek-i-opinia-lekkoatletyka-w-gore-biegi-narciarskie-w-dol-sportowe-podsumowanie-2015-r-infografika/

Int. J. Environ. Res. Public Health 2018, 15, 1989 10 of 12

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

Rola-Stezycka, K. Polscy Przedsiebiorcy a Aktywno$¢ Fizyczna. Available online: http:/ /www.egospodarka.pl/
art/galeria/84447,Polscy-przedsiebiorcy-a-aktywnosc-fizyczna,1,39,1.html (accessed on 12 January 2018).
Kawecki, W. Kultura konsumpcyjna a wychowanie do kultury wysokiej. Stud. Theol. Varsaviensia 2010, 2,
177-197.

Kim, S.; Andrew, D.PS.; Greenwell, T.C. An analysis of spectator motives and media consumption behaviour
in an individual combat sport: Cross-national differences between American and South Korean mixed
martial arts fans. Int. |. Sport Mark. Sponsor. 2009, 10, 157-170. [CrossRef]

Goll, A. Kreowanie wizerunku mieszanych sztuk walki w mediach. Komunikacja marketingowa
we wspolczesnych dziataniach prowizerunkowych. In Przedsigbiorczos¢ i Zarzadzanie; Debski, M.,
Jupowicz-Ginalska, A., Eds.; Spoteczna Akademia Nauk: Warsaw, Poland, 2014; pp. 127-142.

Smith, R. Martial Musings: A Portrayal of Martial Arts in the 20th Century; Via Media Publishing: Erie, PA,
USA, 1999.

Cynarski, W.J.; Litwiniuk, A. Kultura przemocy na przyktadzie boksu Culture of violence on the example of
boxing. IDO Mov. Cult. 2007, 7, 84-95.

Looser, D.M.FE. The Development and Characteristics of the Martial Arts Experience in New Zealand.
Master’s Thesis, Lincoln University, Lincoln, New Zealand, 2003.

Cynarski, W.]J.; Stopecki, J. Martial arts in area of mass culture-chosen examples of presence. J. Combat.
Sports Martial Arts 2016, 7, 1-5. [CrossRef]

Centrum Badania Opinii Spotecznej. Aktywnos¢ Fizyczna Polakow. Available online: https://www.cbos.pl/
SPISKOM.POL/2013/K_129_13.PDF (accessed on 10 September 2018).

Raport z badania TNS Polska. Aktywnosé Sportowa Polakéw; TNS Polska: Warszawa, Poland, 2015.

Bu, B.; Haijun, H.; Yong, L.; Chaohui, Z.; Xiaoyuan, Y.; Singh, M.F. Effects of martial arts on health status: A
systematic review. . Evid. Based Med. 2010, 3, 205-219. [CrossRef] [PubMed]

Biernat, E.; Boguszewski, D. The physical activity level and its predisposition at persons practicing martial arts
and combat sports-based on the research among working inhabitants of Warsaw. Arch. Budo 2015, 11, 69-77.
Croom, A.M. Embodying martial arts for mental health: Cultivating psychological well-being with martial
arts practice. Arch. Budo Sci. Martial Art Extreme Sport 2014, 10, 59-70.

Biernat, E.; Tomaszewski, W.; Litwiniuk, A. Socio-demographic factors of practicing martial arts and combat
sports by Warsaw inhabitants. . Combat. Sports Martial Arts 2013, 4, 47-54. [CrossRef]

Reishehrei, A.P.; Reishehrei, A.P.; Soleimani, E. A Comparison study of self concept and self efficacy in
martial arts and non martial arts athletics in Iran. Proc. Soc. Behav. Sci. 2014, 116, 5025-5029. [CrossRef]
Weiser, M.; Kutz, I; Kutz, S.J.; Weiser, D. Psychotherapeutic aspects of the martial arts. Am. J. Psychoth. 1995,
49,118-127. [CrossRef] [PubMed]

Boostani, M.A.; Boostani, M.H. Investigation and comparing aggression in athletes in non-contact
(swimming), limited contact (karate) and contactable (kickboxing) sport fields. J. Combat. Sports Martial Arts
2012, 2, 87-89. [CrossRef]

Kalina, R M. Sporty Walki i Trening Samoobrony w Edukacji Obronnej Mtodziezy; PTNKF: Warszawa, Poland, 1997.
Ashkinazi, S.; Jagiello, W.; Kalina, R.M. Pewne przestanki uzasadniajace rozwijanie nowych odmian sportéw
walki w obszarze szkolenia formacji obronnych i na poziomie sportu olimpijskiego. In Sporty Ekstremalne
w Przygotowaniu Zolnierzy i Formacji Antyterrorystycznych; Rakowski, A., Chodata, A., Kalina, R M., Eds.;
PTNKEF: Warszawa, Poland, 2003; Volume 6, pp. 42—48.

Michnik, R.; Jurkojc, J.; Wodarski, P.; Mosler, D.; Kalina, R.M. Similarities and differences of body control
during professional, externally forced fall to the side performed by men aged 24 and 65 years. Arch. Budo
2014, 10, 233-243.

Jung, H.C,; Lee, S.; Kang, H.J.; Seo, M.W.; Kim, H.B.; Song, ].K. Taekwondo training improves CVD risk
factors in obese male adolescents. Arch. Budo 2016, 12, 85-92.

Draxler, T.; Ostermann, H.; Honekamp, W. Relationship between Asian martial arts and health-related
quality of life in Germany. . Public Health 2011, 19, 57-64. [CrossRef]

Boguszewski, D.; Swiderska, B.; Adamczyk, ].G.; Bialoszewski, D. Judo as a supplementary form of therapy
for children with mental retardation. Arch. Budo Sci. Martial Art Extreme Sport 2013, 86, 85-92.

Burke, D.T.; Al-Adawi, S; Lee, Y.T.; Audette, J. Martial arts as sport and therapy. J. Sports Med. Phys. Fitness
2007, 47,96-102. [PubMed]


http://www.egospodarka.pl/art/galeria/84447,Polscy-przedsiebiorcy-a-aktywnosc-fizyczna,1,39,1.html
http://www.egospodarka.pl/art/galeria/84447,Polscy-przedsiebiorcy-a-aktywnosc-fizyczna,1,39,1.html
http://dx.doi.org/10.1108/IJSMS-10-02-2009-B006
http://dx.doi.org/10.5604/20815735.1196410
https://www.cbos.pl/SPISKOM.POL/2013/K_129_13.PDF
https://www.cbos.pl/SPISKOM.POL/2013/K_129_13.PDF
http://dx.doi.org/10.1111/j.1756-5391.2010.01107.x
http://www.ncbi.nlm.nih.gov/pubmed/21349072
http://dx.doi.org/10.5604/20815735.1073626
http://dx.doi.org/10.1016/j.sbspro.2014.01.1067
http://dx.doi.org/10.1176/appi.psychotherapy.1995.49.1.118
http://www.ncbi.nlm.nih.gov/pubmed/7762694
http://dx.doi.org/10.5604/20815735.1047653
http://dx.doi.org/10.1007/s10389-010-0343-9
http://www.ncbi.nlm.nih.gov/pubmed/17369805

Int. |. Environ. Res. Public Health 2018, 15, 1989 11 of 12

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Jackson, K.; Edginton-Bigelow, K.; Cooper, C.; Merriman, H. A group kickboxing program for balance,
mobility, and quality of life in individuals with multiple sclerosis: A pilot study. J. Neurol. Phys. Ther. 2012,
36, 131-137. [CrossRef] [PubMed]

Andrew, D.P,; Kim, S.; O'Neal, N.; Greenwell, T.C.; James, ].D. The relationship between spectator motivations
and media and merchandise consumption at a professional mixed martial arts event. Sport Mark. Q. 2009, 18,
199-209.

Kim, S.; Greenwell, T.C.; Andrew, D.PS.; Lee, ].; Mahony, D.F. An analysis of spectator motives in an
individual combat sport: A study of mixed martial arts fans. Sport Mark. Q. 2008, 17, 109-119.

Ko, YJ.; Kim, Y.K. Martial arts participation: Consumer motivation. Int. J. Sport Mark. Sponsor. 2010, 11, 2-20.
[CrossRef]

Czerniak, U.; Breczewski, G.; Kaiser, A.; Sokolowaski, M.; Tomczak, M. Polish national cadet wrestling
team for 2010 Youth Olympic Games Yog—Social, somatic and psychological characteristics. Arch. Budo Sci.
Martial Art Extreme Sport 2013, 9, 61-66.

Gltoéwny Urzad Statystyczny, Urzad Statystyczny w Rzeszowie. Kluby Sportowe w Latach 2004-2006,
Warszawa—Rzeszéw 2007. Available online: https:/ /rzeszow.stat.gov.pl/cps/rde/xbcr/rzesz/ ASSETS_
kluby_07.pdf (accessed on 23 January 2018).

Gltéwny Urzad Statystyczny, Urzad Statystyczny w Rzeszowie. Kultura Fizyczna w Polsce w Latach
2008-2010. 2011. Available online: https:/ /stat.gov.pl/cps/rde/xbcr/gus/kts_kultura_fizyczna_w_polsce_
2008-2010.pdf (accessed on 23 January 2018).

Gltoéwny Urzad Statystyczny, Urzad Statystyczny w Rzeszowie. Kultura Fizyczna w Polsce w Latach
2013-2014. 2015. Available online: https:/ /stat.gov.pl/files/gfx/portalinformacyjny/pl/defaultaktualnosci/
5495/1/3/1/kultura_fizyczna_w_polsce_w_2013-2014.pdf (accessed on 23 January 2018).

Nowak, S.; Wierzbicki, R. Diagnoza Spoteczna Zapotrzebowania na Infrastrukture Sportowo-Rekreacyjna.
2016. Available online: https://d1dmfej9n5lgmh.cloudfront.net/msport/files /badania%20i%?20analizy /
Infrastruktura/2017%201/Raport2.pdf?1484571297 (accessed on 12 January 2018).

Litwiniuk, A.; Cynarski, W.J. Motywy uczestnictwa w wybranych sportach i sztukach walki. Idé Ruch
Kultury 2001, 2, 242-244.

Damien, M. The Positive Benefits of Traditional Martial Arts Training. What Does Martial Arts Training
Achieve for the Individual? 2016. Available online: http://www.karateforum.org/129 (accessed on
12 January 2018).

Frederick, E.L.; Clavio, G.E.; Burch, L.M.; Zimmerman, M.H. Characteristics of users of a mixed-martial-arts
blog: A case study of demographics and usage trends. Int. J. Sport Commun. 2012, 5, 109-125. [CrossRef]

25 Benefits of Martial Arts for Your Child. Available online: http:/ /nsama.com/25-benefits-of-martial-arts-
for-your-child/ (accessed on 23 January 2018).

Harbour Sport’s ActivAsian Team.  Sports Survey for Chinese Students.  Available online:
https:/ /harboursport.co.nz/wp-content/uploads/2016/11/2010-sport-survey-chinese-students-
four-schools-2.pdf (accessed on 12 January 2018).

Tsang, T.W.; Kohn, M.; Chow, C.M.; Singh, M.E. A randomized controlled trial of Kung Fu training for
metabolic health in overweight/obese adolescents: The “martial fitness” study. J. Pediatr. Endocrinol. Metab.
2009, 22, 595-607. [CrossRef] [PubMed]

Steyn, B.; Roux, S. Aggression and psychological well-being of adolescent taekwondo participants in
comparison with hockey participants and non-sport group. Afr. J. Phys. Health Educ. Recreat. Dance 2009, 15,
32-43. [CrossRef]

Masliniski, J.; Witkowski, K.; Jatowtt, A.; Ciesliriski, W.; Piepiora, P.A. Physical fitness 11-12 years boys who
train judo and those who do not practise sport. Arch. Budo Sci. Martial Art Extreme Sport 2015, 11, 41-46.
Jaskolski, E.; Woltkow, L.; Jagietto, W. Biologiczne i Pedagogiczne Podstawy Systemu Szkolenia Sportowego;
Centralny Osrodek Sportu: Warszawa, Poland, 2005.

Kalina, R.M.; Jagieto, W. Zabawowe Formy Walki W Wychowaniu Fizycznym i Treningu Sportowym; Zeszyty
Naukowo-Metodyczne; Wydawnictwa Akademii Wychowania Fizycznego: Warszawa, Poland, 2000.
Kalina, R.M.; Kruszewski, A.; Jagietto, W.; Wtoch, G. Combat Sports Propedeutics—Basics of Judo; Wydawnictwa
Akademii Wychowania Fizycznego: Warszawa, Poland, 2003.

Szestakow, W.B.; Jeregina, S.W. Teorija i Metodika Detsko—]Junoszeskogo Dzjudo: Uczebno—Metodiczeskoje
Posobie; Moskwa OLMA Media Grupp: Moscow, Russia, 2008.


http://dx.doi.org/10.1097/NPT.0b013e3182621eea
http://www.ncbi.nlm.nih.gov/pubmed/22850333
http://dx.doi.org/10.1108/IJSMS-11-02-2010-B002
https://rzeszow.stat.gov.pl/cps/rde/xbcr/rzesz/ASSETS_kluby_07.pdf
https://rzeszow.stat.gov.pl/cps/rde/xbcr/rzesz/ASSETS_kluby_07.pdf
https://stat.gov.pl/cps/rde/xbcr/gus/kts_kultura_fizyczna_w_polsce_2008-2010.pdf
https://stat.gov.pl/cps/rde/xbcr/gus/kts_kultura_fizyczna_w_polsce_2008-2010.pdf
https://stat.gov.pl/files/gfx/portalinformacyjny/pl/defaultaktualnosci/5495/1/3/1/kultura_fizyczna_w_polsce_w_2013-2014.pdf
https://stat.gov.pl/files/gfx/portalinformacyjny/pl/defaultaktualnosci/5495/1/3/1/kultura_fizyczna_w_polsce_w_2013-2014.pdf
https://d1dmfej9n5lgmh.cloudfront.net/msport/files/badania%20i%20analizy/Infrastruktura/2017%201/Raport2.pdf?1484571297
https://d1dmfej9n5lgmh.cloudfront.net/msport/files/badania%20i%20analizy/Infrastruktura/2017%201/Raport2.pdf?1484571297
http://www.karateforum.org/129
http://dx.doi.org/10.1123/ijsc.5.1.109
http://nsama.com/25-benefits-of-martial-arts-for-your-child/
http://nsama.com/25-benefits-of-martial-arts-for-your-child/
https://harboursport.co.nz/wp-content/uploads/2016/11/2010-sport-survey-chinese-students-four-schools-2.pdf
https://harboursport.co.nz/wp-content/uploads/2016/11/2010-sport-survey-chinese-students-four-schools-2.pdf
http://dx.doi.org/10.1515/JPEM.2009.22.7.595
http://www.ncbi.nlm.nih.gov/pubmed/19774841
http://dx.doi.org/10.4314/ajpherd.v15i1.44636

Int. J. Environ. Res. Public Health 2018, 15, 1989 12 of 12

51.
52.

53.

54.

55.

56.
57.

Carratald, D.S.; Carratala, S.E. Judo; Ministerio de Educacién, Cultura y Deporte: Madrid, Spain, 2000.
Sallis, ].E; McKenzie, T.L. Physical education’s role in public health. Res. Q. Exerc. Sport 1991, 62, 124-137.
[CrossRef] [PubMed]

Kraut, A.; Melamed, S.; Gofer, D.; Froom, P.; CORDIS Study. Effect of school age sports on leisure time
physical activity in adults: The CORDIS Study. Med. Sci. Sports Exerc. 2003, 35, 2038-2042. [CrossRef]
[PubMed]

Btach, W.; Litwiniuk, A.; Migasiewicz, J. Combat sports and martial arts as forms of preventing behaviors risking
to the health of youth aged 15-18 shown on example of judo and aikido. Pol. ]. Sport Med. 2005, 21, 135-140.
Wasik, J. Three areas of taekwon-do identification and practice. Ido Mov Culture. J. Martial Arts Anthropol.
2014, 14, 22-26.

Wasik, J.; Wojcik, A. Health in the context of martial arts practice. Phys. Activ. Rev. 2017, 5, 91-94. [CrossRef]
Bergier, J.; Panasiuk, R.; Bergier, M. The meaning of taijiquan from the Chen family in physical activity of
Poles. Arch. Budo 2014, 10, 11-16.

@ © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1080/02701367.1991.10608701
http://www.ncbi.nlm.nih.gov/pubmed/1925034
http://dx.doi.org/10.1249/01.MSS.0000099087.96549.96
http://www.ncbi.nlm.nih.gov/pubmed/14652499
http://dx.doi.org/10.16926/par.2017.05.13
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Material and Methods 
	Results 
	Discussion 
	Conclusions 
	References

