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Abstract

Role of physical activities (PA) characterised as martial arts (MA) has been gaining in importance regarding
prevalence of physically active lifestyle among adolescents in the context of societal development. The study
aim is a knowledge about the associations of MA types preferred and performed with composition of week-
ly PAin adolescents, taking into account gender differences.

The sample concerned 1408 boys and 1831 girls aged 15-19 years from Katowice and Wroctaw regions
(Poland). To assess the rate of preferences and participation in PA, we used the International Physical Activity
Questionnaire - Long Form (IPAQ-LF). The data was collected in 89 schools using the ‘International database
for research and educational support’ (Indares) internet program.

Out of MA, boys prefer boxing, kick-boxing (thai-boxing), and karate, while girls prefer boxing, judo and karate.
Boys who prefer MA have significantly higher vigorous PA 2337 metabolic equivalent (MET-min) (girls 1665
MET-min) than other boys, who report only 1605 MET-min (girls 1289 MET-min). Boys who are involved in
MA throughout the year have higher odds for meeting the weekly vigorous PA recommendation, compared
with other boys (odds ratio OR = 1.696, confidence interval Cl = 1.175-2.447), p = 0.005).

The present study confirms significant associations between preferring and performing MA and vigorous PA in
boys. Adolescents’ involvement in MA throughout the year contributes to achievement of weekly PA recom-
mendation in a similar manner as other types of PA. Further research on the associations between involvement
in MA, in comparison with other types of PA, and odds for meeting the PA recommendations is warranted.
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Martial arts - plural noun any of
various systems of combat and
self-defence, e.g. judo or karate,
developed especially in Japan
and Korea and now usually
practised as a sport [41].

Musado - the term from
Korean language, which
means “the way of warrior”.
The modern martial art which
is divided into two branches:
a) the traditional musado

and b) musado MCS (Military
Combat System).

Metabolic equivalent (MET-
min) - physiological measure
expressing the energy cost of
physical activities. It is defined
as the ratio of metabolic rate
during a specific physical
activity to a reference
metabolic rate [42].

Confidence interval (Cl) - is
used to estimate the precision
of the odds ratio. A large
Clindicates a low level of
precision of the odds ratio,
whereas a small Cl indicates

a higher precision of the odds
ratio [43].

Odds ratio (OR) - is a
measure of association
between an exposure and an
outcome. The OR represents
the odds that an outcome
will occur given a particular
exposure, compared to

the odds of the outcome
occurring in the absence of
that exposure [43].

INTRODUCTION

Role of physical activities (PA) characterised as
martial arts (MA) has been gaining in impor-
tance regarding prevalence of physically active
lifestyle among adolescents in the context of
societal development. However, there is a lack
of scientific findings regarding prevalence rates
and trend data on children’s and youths’ pref-
erences of MA and their active participation in
MA. Perennial statistics on prevalence rates and
trends are available from the U.S. between 2006
and 2015. In 2014, the number of participants
(aged six years and older) in MA amounted to
approximately 3.69 million [1]. In England, on
the other hand, number of people participat-
ing in MA decreased by 24% in the 2007-2016
period [1]. National traditions, ethnic, socioeco-
nomic and other factors significantly affect rates
of participation in MA [2]. Hishinuma et al. [3]
reported that three in four Asian American and
Pacific Islander adolescent males enjoyed watch-
ing mixed MA and two in five adolescent males
practiced fight moves.

Most of the studies that focus on MA in Central
and Eastern Europe have only a national charac-
ter [4, 5] or assess the prevalence rates from the
perspective of a single type of MA [6]. Only few
studies use cross-national data [7]. Furthermore,
longitudinal studies are grossly lacking, in partic-
ular, regarding adolescents, which could support
new approaches to acquiring habits of regular PA.
A 5-year prospective study of Fromel et al. [4]
confirmed a high stability of PA preferences,
despite pubescent age of respondents, which
might have a substantial educational potential
also from the perspective of MA.

From the educational point of view, studies that
assess socio-psychological impact of MA partic-
ipation on youth are important. Sanchéz-Lépez
et al. [8] observed that physical and mental train-
ing in the MA may increase the attention skills of
boys and girls. Unfortunately, the studies yield
inconsistent findings. For this reason, Vertonghen
et al. [9] recommend focusing on measuring
effects considering mediating factors, such as
type of MA and combat sport, participants’ char-
acteristics, and social background, when con-
ducting studies on the topic of MA. Moreover,
intervention studies assessing effects of MA are
needed. Intervention built upon traditional MA
programs in children diagnosed with behavioural,
emotional and social difficulties yielded psycho-
therapeutic benefits in education in this specific

group of children [10]. Similarly, intervention pro-
gram using karate in children suffering from epi-
lepsy and their parents resulted in increase of
quality of life in children and decrease of paren-
tal stress [11]. At all the competition levels of MA
and across age categories, it is also necessary to
pay attention to the issues of injuries. Jensen
et al. [12] put emphasis on injuries as a conse-
quence of MA participation not only during com-
petitions, but also during training sessions and,
in particular, among adolescents and women. It
is also noteworthy that 8-week program focused
on learning of basic MA falling techniques in les-
sons of physical education was shown as effi-
cient in prevention of injuries related to falling
in children who had low levels of physical activ-
ity [13]. Nevertheless, the issue of safe falling is
well established topic [14, 15]

Popularity of MA is rising [16, 17]. This is fur-
ther stressed by the importance of diagnostics
of MA watching in media, interest in participa-
tion, as well as regular participation in MA. It is
also important to utilize commercial, health and
social benefits associated with active participa-
tion in MA. Knowledge of preferences for MA
or interest in MA among adolescents is essen-
tial also for implementation of efficient education
and treatment programs for violent adolescents
and development of useful alternative for such
dysfunctional adolescents [18]. In the Chinese
environment, it has been also confirmed that the
inheritance of MA culture is of great significant
value for promoting youngsters' health and all-
round development [19]. The meta-analysis of
Harwood et al. [20] demonstrates that martial
arts reduce externalizing behavior (aggression)
amongst the practicing youth.

We consider it particularly important to analyse
participation in MA in the context of weekly PA,
in terms of educational and health aspects. The
study aim is a knowledge about the associations
of MA types preferred and undertaken with com-
position of weekly PA in adolescents considering
gender differences

MATERIAL AND METHODS

Participants

The sample concerned 1408 boys and 1831 girls
from the Katowice and Wroctaw regions (Poland)
aged 15-19 years (Table 1). The survey was con-
ducted at 89 schools and was carried out by
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two trained research teams. All the participating
schools, students and their parents gave consent
to be involved in the survey. Only four schools
disagreed with survey conditions due to organiza-
tional issues and refused to take part. Over 90%
of respondents participated in the survey across
the school classes.

Procedures

The survey at schools was conducted in ICT
(Information and Communication Technology)
classrooms during a single lesson in line with
school program. Participants in the ‘basic sam-
ple’ completed the QPAQ questionnaire. Due to
time constraints and organizational issues, only
a part of the sample completed additionally the

Kudl&cek M et al. - Physical activity...

International Physical Activity Questionnaire
- Long Form (IPAQ-LF) questionnaire. First,
IPAQ-LF was filled in and then the QPAQ (see
scheme in Figure 1) by this part of the sample.

Questionnaire on Physical Activity
Preferences (QPAP)

Rate of involvement in MA and trend in prefer-
ences for MA were assessed using the QPAP. The
questionnaire has been standardized for Polish
population [5, 21]. PA preferences in the QPAP are
split into eight categories: individual PA, team PA,
fitness-related PA, water-based PA, outdoor PA,
MA, rhythm and dance PA and overall PA. MA cat-
egories include aikido, boxing, judo, karate, kick-
boxing (thai-boxing), kung-fu, musado, tackwondo,

Table 1. Sample characteristics (M mean; SD standard deviation).

Characteristics

Gender age (years) weight (kg) height (cm) BMI (kg-m~)
! M SD M SD M SD M SD
Physical activity (PA) preferences

Boys 1408 16.61 1.27 67.90 12.19 171.27 7.57 21.54 3.24

Girls 1831 16.74 135 56.93 8.64 166.10 6.02 20.62 2.82
PA preferences and IPAQ-LF

Boys 681 16.35 0.86 67.55 12.73 177.15 7.36 21.46 3.45

Girls 842 16.33 0.74 57.04 8.83 166.24 5.96 20.61 2.81
Preferring martial arts (MA)

Boys 388 16.64 1.28 68.89 12.10 171.72 7.03 21.75 3.20

Girls 188 16.58 1.19 56.52 8.63 165.92 5.67 20.51 2.74

Involved in MA
Boys 178 16.54 131 68.76 12.08 177.31 7.43 21.82 3.35
Girls 60 16.46 1.12 55.93 9.22 165.60 5.25 20.38 3.09

'Basic sample' in the Indares system
1.OPAQ questionnaire (n = 3239):
boys (n = 1408); girls (n = 1831)

|

1. Both IPAQ-LF and QPAP questionnaire (n = 1523)
boys (n = 681) girls (n = 842)

'Part of the sample'

Figure 1. Research design.
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wrestling (sumo), and other. Newly emerging or
less known MA are assigned to the most similar
activity or written in to the open-ended option
‘other MA!. In the QPAP questionnaire, the respon-
dents select the top five preferred PA. Each of
the selected PA is scored for their ranking. The
unselected PA receive score based on the aver-
age of the remaining rankings. The ranking of pre-
ferred PA is determined by the sum of points for
ranking and subsequently the average number of
points given for ranking. Respondents also indi-
cate whether they are involved in organized PA
throughout the year and report weekly hours
spent in organized PA in the QPAP questionnaire.
Furthermore, they specify the most frequently
performed PA in summer and winter season. Rate
of participation in MA and trend of preferences
for MA are presented in two-year periods: 2009-
2010, 2011-2012, 2013-2014, and 2015-2016.

International Physical Activity
Questionnaire - Long Form (IPAQ-LF)

Polish version of the IPAQ-LF [22] was used to
estimate weekly PA in the ‘International database
for research and educational support’ (Indares),
an internet-based system. The questionnaire was
translated in compliance with requirements of the
‘EORTC Quality of Life Group’ [23]. The IPAQ-LF
questionnaire covers various types of PA (job/
school-related PA; transportation PA; housework,
house maintenance, and caring for family; recre-
ation, sport, and leisure-time PA), various intensi-
ties of PA (vigorous, moderate, and walking) and
time spent sitting. To eliminate overestimation
of the time spent in PA and underestimation of
time spent sitting [24], we modified the official
IPAQ-LF manual as follows: a) MET-min vigorous
PA (VPA) were multiplied by six instead of eight,
as recommended; b) all the estimates of weekly
PA were transformed to average daily minutes
of PA; c) the average daily sum of minutes of PA
and transport was capped at 600 minutes; d) the
maximum eligible amount of MET-min per week
was capped at 20.000 MET-min. We excluded
230 participants for not meeting these conditions
and due to missing data.

As a recommendation of weekly PA we decided
for the minimum values, amended in line with
healthy people 2010 [25], healthy people
2020 [26], 2008 Physical Activity Guidelines
for Americans [27] and EU Physical Activity
Guidelines [28]. According to the IPAQ-LF,

meeting of the weekly PA recommendation is
assessed separately for specific types of PA,
which makes it harder to achieve the recommen-
dation. Minimum recommendation were set as
follows: for VPA it was at least 3 or more days
per week for 20 or more minutes (hereinafter as
3%20 min VPA), recommendation for moderate
PA was at least 5 or more days per week for 30
or more minutes (hereinafter as 5x30 min MPA),
recommendation for any PA was at least 5 or
more days per week for 60 minutes (hereinaf-
ter as 5x60 min PA) and then the most difficult
concurrent meeting of two PA recommenda-
tions (5%60 min PA + 3x20 min VPA), which cor-
responds with the requirements stipulated in the
healthy people 2020 to the furthest extent [26].

Data analysis

For statistical analyses, we used the descriptive sta-
tistics, crossing tables, Kruskal-Wallis test ANOVA,
logistic regression and n? and w effect size coeffi-
cients [29, 30] in the Statistica version 13 (StatSoft,
Prague, Czech Republic) and SPSS version 22 (IBM,
Armonk, NY; USA).

RESULTS

Boys preferred boxing, kick-boxing and karate out
of MA (Figure 2). Similarly, girls preferred karate,
boxing, but at third rank they placed judo (Figure 3).
Boys selected boxing (29 times), karate (25 times)
and kick-boxing (25 times) as the most favourite out
of all PA categories. In total, 8% of boys selected
MA as their most favourite PA. Girls selected
karate (10 times), kick-boxing (9 times) and boxing
(7 times) as their most favourite PA. In total, 2% of
girls selected MA as their most favourite PA.

Participation in organized MA and involvement
in MA during summer and winter season corre-
sponds with MA preferences (Table 2). Regarding
the organized PA, the most participants were
involved in karate, kick-boxing and boxing.
Overall, 10% of boys (but only 2% of girls) were
involved in organized MA in the sample of 1006
boys and 1211 girls.

The associations among preferences,

participation in MA and meeting the

recommendations for weekly physical activity
Boys who preferred MA over other types of PA
showed significantly higher level of VPA (2337
MET-min) than boys who did not prefer MA
(H(3,1523) = 4365, p<0.001; n?= 0.029). The
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2009-2010

2011-2012
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Years
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Figure 2. MA preferences in boys (n = 1408) between 2009 and 2016 (ranking position from 1 to 9).
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Figure 3. Martial arts preferences in girls (n = 1831) between 2009 and 2016 (ranking position from 1 to 9).

latter reported only 1605 MET-min of VPA. Girls
who preferred MA had only 1665 MET-min of
VPA, while those who did not prefer MA had
1289 MET-min of VPA (p = 0.200). These differ-
ences were observed also in overall weekly PA
in boys (H(3,1523) = 19.32, p<0.001; n?= 0.013)
(6500 MET-min vs. 5457 MET-min). In girls, the
difference (6197 MET-min vs. 5183 MET-min)
was non-significant. Boys who preferred MA
were also significantly more likely to meet the
recommendation of 3x20 min of VPA (56%)
than boys who did not do so (41%) (x>= 12.77;
p<0.001; w = 0.137). The recommendations of
5x60min of PA and 3x20min of VPA per week

concurrently were met by 73% of boys prefer-
ring MA, compared with 64% of boys who did
not prefer MA (x?= 4.89; p = 0.027; w = 0.085).
Similarly, 67% of girls who preferred MA met
this recommendation in comparison with 64%
of girls who did not prefer MA; however, this
difference was not statistically significant
(p = 0.521) (Table 3).

Boys, who performed MA in throughout the year
reported significantly more VPA 2413 MET-min
than boys not involved in MA (H(3,1523) = 33.19,
p<0,001; n?= 0.022°), who showed only 1708
MET-min of VPA. Girls, who participated in MA
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Table 2. The most frequently performed martial arts by boys and girls in in different circumstances.

Circumstances performed of martial arts

mostly performed in summer

mostly performed in winter

Martial art organized season season

boys girls boys girls boys girls

(n=100) (n=26) (n=26) (n=10) (n=49) (n=16)
Karate 1 1 2 3-6 4 6-9
Kick-boxing (thai-boxing) 2 2 3 1 2 1
Boxing 3 7 1 2 1 2-4
Judo 4 4-6 4-7 3-6 6 5
Aikido 5 3 4-7 3-6 5 2-4
Wrestling (sumo) 6 8-9 4-7 7-9 3 6-9
Kung-fu 7 4-6 8-9 7-9 7 6-9
Taekwon-do 8 4-6 47 3-6 8-9 2-4
Musado 9 8-9 8-9 7-9 8-9 6-9

throughout the year reported 1503 MET-min, as
compared with 1323 MET-min among other girls
(p = 0.681). Concerning the overall weekly PA,
the sex differences between those who partici-
pated in MA and those who did not were not sig-
nificant. With regard to achieving the minimum
recommendations for PA (3x20 min of VPA), we
observed significant differences between those
involved in MA and those not involved only in
boys (x?= 5.92; p = 0.015;w = 0.093) (Table 3).

Adolescents involved in MA throughout the
year had higher odds for meeting the 3x20 min
of VPA recommendation than those non-in-
volved in MA (OR = 1.696, Cl = 1.175-2.447,
p = 0.005). Control variables, i.e. sex, partici-
pation in organized PA, size of settlement, hav-
ing a dog in one’s family, ownership of a car, did
not change the significance of the associations
between MA involvement and meeting the VPA

recommendation (OR = 1.620, Cl = 1.086-2.416),
p = 0.018). Figure 4 displays influence of vari-
ables on the association of independent (involve-
ment in MA) and dependent variable (meeting
the VPA recommendation).

DISCUSSION

Long-term stability in preferences of boxing,
kick-boxing and karate in boys and boxing, karate
and judo in girls can be considered as key find-
ings of the present study. These findings are in
line with frequently reported rise in world-wide
popularity of MA [3, 16, 17, 31]. The associa-
tions between preferences of various types of
PA and involvement in such preferred PA or typ-
ical sport activities and associations with pop-
ularization or medialization of sport ‘celebrities’
are apparent in most of the sport disciplines.

Table 3. Rates of meeting the physical activity (PA) recommendations by participation in martial arts (MA) and

preferences for MA.

Participating in MA (n/%) Preferences MA (n/%)
Recommendation boys girls Boys girls

no yes no yes No Yes no yes
3%20 min vigorous PA 263/43  52/57*  292/36  13/39  202/41  103/56*  264/35  41/45
5%30 min moderate PA 175/30  29/32  202/25  13/39  144/28  63/34 186/25  29/32
5%30 min walking 291749 49/53  484/60  19/58  244/49  96/52 448/60  55/60
5%60 min PA 311/53  52/57  429/53  17/52  256/52  107/58 393/52  53/58
3%20 min vigorous PA -+ 5x60 min PA 388/66  67/73  520/64  22/67  320/64  135/73*  480/64  62/67

*p <0.05
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No 1,794 1,090-2,952 0,021
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Odds ratios for meeting the 3x20 VPA acording to participation in MA

Figure 4. Odds for meeting the minimum VPA recommendation according to participation in MA, adjusted for sex,

organization, size of settlement, dog and car in one’s family.

Similar dependencies can be observed also in
MA. Furthermore, these associations are also
influenced, to further extent than in other sport
disciplines, by global situation concerning rise in
violence and decline in levels of personal, as well
as overall safety.

The rate of participation in organized MA (10%
boys, 2% girls), as observed in the present study,
seems to be lower in comparison with other sport
disciplines. For instance, in our research sample
56% of boys and 42% of girls participated in
organized sport games. The rising popularity and
ratings of MA [3], which was reported in other
cultural and political contexts will likely manifest
in Central European region in future.

The studies that point to negative consequences
related to MA need to be considered [32].
However, it is also necessary to seek for ways to
eliminate such risks. It is important to follow the
recommendations of the Polish Society of Sports
Medicine on age criteria for participation in com-
bat sports [33]. Moreover, we lack information on
injuries, which occur during both common activi-
ties and competitive matches despite rise of pop-
ularity in MA and mixed MA [31]. We believe
that high-quality diagnostics of PA preferences
can lead to appropriate approaches to combina-
tion of MA with aesthetic PA, mental training, fit-
ness activities or social and gender benefits. Also,
role of school physical education in exploiting

benefits of MA and eliminating possible negative
impacts is irreplaceable. Incorporating adequate
forms of MA to lessons of physical education can
be in complete compliance with the SAAFE prin-
ciples (Supportive, Active, Autonomous, Fair and
Enjoyable) [34].

The differences observed in rates of MA partici-
pation between boys and girls are not surprising.
Indices of increased interest in MA among girls
accent importance of monitoring of trends in girls’
participation in MA in the context of increase in
interest in typically male professions in police,
army, emergency services, etc. [35-37], as well
as ‘deeper’ perception of personal safety among
girls [38]. We see the largest gaps in development
of conditions for girls to get involved to MA in
connection to popular martial dances, box-aero-
bics and fitness activities.

Rates of meeting recommendation of 3x20 min of
VPA weekly, as well as 5x60 min of PA correspond
with hitherto findings in the Central European
region [39]. The biggest issue in assessment of
rates of meeting the recommendations using the
IPAQ-LF is that it is incomparable with other ways
of self-rated assessment of weekly PA.

The Indares system can be an effective tool
for promotion of MA at universities preparing
physical education teachers. The usage of sim-
ilar systems is supported also by Jagiello and
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Dornowski [40], who found that 95% of students
enrolled in academy of PE believe that elements
of MA should be applied in the process of phys-
ical education of children and youth.

Strengths and weaknesses of the study

In our opinion, the key contribution of this study
is the long-term assessment of adolescents’ pref-
erences in the field of MA. Thus far, the studies
exploring the associations between involvement
in MA and achievement of the weekly PA recom-
mendations are scarce.

Selection of a part of the adolescent sample based
on the level of cooperation between universi-
ties and secondary schools can be considered as
a limitation. Further limitation is the possibility to
include newly emerging or less known types of MA

only in clearly defined MA in the QPAP question-
naire. Despite involvement of research team that
always clarified less known types of MA, the level
of awareness of MA types varied across schools.

CONCLUSIONS

The present study confirms significant associ-
ations between preferring and performing MA
and vigorous PA in boys. Involvement in MA in
boys and girls throughout the year contributes
to meeting the weekly PA recommendations,
similarly to other types of PA. Further research
on associations between involvement in MA, in
comparison with other types of PA and meeting
the PA recommendations is desirable, in particu-
lar, using objective PA monitoring.
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