
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/321196277

Health benefits of hard martial arts in adults: a systematic review

Article  in  Journal of Sports Sciences · November 2017

DOI: 10.1080/02640414.2017.1406297

CITATIONS

25
READS

3,994

4 authors:

Some of the authors of this publication are also working on these related projects:

Classroom-based active breaks for cognitive enhancement View project

Adaptation of the Pictorial Scale of Perceived Movement Skill Competence (Barnett et al., 2015) in Greece View project

Sandra Origua

Deakin University

2 PUBLICATIONS   26 CITATIONS   

SEE PROFILE

Jennifer Marks

Australian Catholic University

18 PUBLICATIONS   166 CITATIONS   

SEE PROFILE

Isaac Estevan

University of Valencia

92 PUBLICATIONS   1,014 CITATIONS   

SEE PROFILE

Lisa Michele Barnett

Deakin University

267 PUBLICATIONS   9,930 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Sandra Origua on 02 December 2018.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/321196277_Health_benefits_of_hard_martial_arts_in_adults_a_systematic_review?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/321196277_Health_benefits_of_hard_martial_arts_in_adults_a_systematic_review?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Classroom-based-active-breaks-for-cognitive-enhancement?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Adaptation-of-the-Pictorial-Scale-of-Perceived-Movement-Skill-Competence-Barnett-et-al-2015-in-Greece?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sandra-Origua?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sandra-Origua?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Deakin-University?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sandra-Origua?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jennifer-Marks-6?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jennifer-Marks-6?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Australian_Catholic_University?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jennifer-Marks-6?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Isaac-Estevan?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Isaac-Estevan?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Valencia?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Isaac-Estevan?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Lisa-Barnett-2?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Lisa-Barnett-2?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Deakin-University?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Lisa-Barnett-2?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sandra-Origua?enrichId=rgreq-0ea7a1c6860fcfe552f2901f99d52ac4-XXX&enrichSource=Y292ZXJQYWdlOzMyMTE5NjI3NztBUzo2OTkzNDM4NzA5MDYzNzBAMTU0Mzc0Nzk4MDI2MQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf


Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=rjsp20

T#C&(#'E HI3 [106.68.90.160] T',03 21 November 2017, At: 03:14

"#$%&'( #) *+#%,- *./0&.0-

1**23 4567!4787 9:%/&,; 8766!77<= 9>&(/&0; "#$%&'( ?#@0+'A03 ?,,+3BBCCCD,'&E)#&(/&0D.#@B(#/B%F-+54

G0'(,? H0&0)/,- #) ?'%E @'%,/'( '%,- /& 'E$(,-3 '
-I-,0@',/. %0J/0C

*'&E%' >%/A$' K/#-L "0&&/)0% M'%N-L 1-''. O-,0J'& P Q/-' MD R'%&0,,

S# ./,0 ,?/- '%,/.(03 "#$%&# '&()*# +(,-. /0$$(10& 2#&3-. 4-##5 6-708#$ 9 :(-# 2; <#&$077 =>?@ABC
D0#E7F G0$01(7- ,1 F#&% H#&7(#E #&7- ($ #%*E7-C # -I-70H#7(5 &08(0J. /,*&$#E ,1 "K,&7- "5(0$50-

S# (/&N ,# ,?/- '%,/.(03  https://doi.org/10.1080/02640414.2017.1406297

Published online: 21 Nov 2017.

Submit your article to this journal 

View related articles 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=rjsp20
http://www.tandfonline.com/loi/rjsp20
https://doi.org/10.1080/02640414.2017.1406297
http://www.tandfonline.com/action/authorSubmission?journalCode=rjsp20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=rjsp20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/02640414.2017.1406297
http://www.tandfonline.com/doi/mlt/10.1080/02640414.2017.1406297
http://crossmark.crossref.org/dialog/?doi=10.1080/02640414.2017.1406297&domain=pdf&date_stamp=2017-11-21
http://crossmark.crossref.org/dialog/?doi=10.1080/02640414.2017.1406297&domain=pdf&date_stamp=2017-11-21


Health benefits of hard martial arts in adults: a systematic review
Sandra Origua Riosa, Jennifer Marks a, Isaac Estevan b and Lisa M. Barnetta

aSchool of Health and Social Development, Deakin University, Geelong Australia; bDepartment of Teaching of Music, Visual and Corporal
Expression, University of Valencia, Valencia, Spain

ABSTRACT
Participation in organized sports is promoted as a means of increasing physical activity levels and
reducing chronic disease risk in adults. Hard martial arts practice (i.e. using body contact techniques),
has gained in popularity over time. This review explores the evidence for health benefits of “hard”
martial arts practice within the adult population. A systematic electronic database search was con-
ducted, and quality assessments applied the Effective Public Health Practice Project tool. Twenty-eight
studies met the inclusion criteria, examining balance, cognitive function, muscular skeletal status,
psychological, cardiovascular fitness, and metabolic effects. The majority of studies reported positive
effects resulting from hard martial arts practice, showing some improvement and maintenance of
balance, cognitive function and psychological health. Benefits may be obtained regardless of the age
of practice commencement. However, quality of the evidence is affected by methodological weak-
nesses across the studies. “Hard” martial arts seem to have potential to improve balance and cognitive
functions that decline with age, which can lead to poorer health outcomes among the elderly (e.g.
cognitive decline, falls and fractures). Benefits should be further investigated with improved interven-
tion studies, representative samples and longer follow-up periods in order to establish associations with
morbidity and mortality in the long term.
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KEYWORDS
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Introduction

Physical inactivity is one of the major contributors to the
global burden of disease, and the fourth leading risk factor
for global mortality (Kohl et al., 2012). People who are physi-
cally inactive have a 20–30% increased risk of all-cause mor-
tality (World Health Organization, 2015a). Physical activity
participation also tends to decline in the adult population,
being lowest in adults over 50 years of age (Guthold,
Chatterji, Strong, Ono, & Morabia, 2008). In 2010, 23% of adults
aged 18 years and over did not meet physical activity recom-
mendations (Guthold et al., 2008; World Health Organization,
2015a). Furthermore, a recent systematic review reported
adults spent between 5.3 and 9.4 hours in sedentary behaviors
(sitting, watching TV and using computers) per day (Harvey,
Chastin, & Skelton, 2015). These trends, coupled with an
increasing ageing population, contribute towards increased
risk and prevalence of chronic disease (Bamidis et al., 2014;
World Health Organization, 2014).

There is also compelling evidence of multiple benefits of
physical activity for health, in terms of: a reduction in the risk
of premature death and developing cardiovascular disease;
some types of cancer; diabetes; and musculoskeletal condi-
tions such as osteoporosis and osteoarthritis (Brown, Bauman,
Bull, & Burton, 2012; George et al., 2012; US Department of
Health and Human Services, 2008). These benefits have been
demonstrated in all age groups and in individuals with dis-
abilities and chronic conditions (US Department of Health and

Human Services, 2008). Physical activity is also positively asso-
ciated with higher levels of well-being and improved mental
health (George et al., 2012). Whilst benefits result from mod-
erate intensity activities such as walking, vigorous activities
(e.g. running) are also protective against all-cause mortality
and might increase longevity in middle-aged and older adults
(Gebel et al., 2015). Therefore, interventions that address lack
of physical activity among the adult population are necessary
to reduce the global burden of chronic diseases (Guthold
et al., 2008; Hallal et al., 2012). Participation in organized
sports (i.e. activities offered by a club or association) have
been widely promoted as a means of increasing physical
activity levels among the adult population (Australian Bureau
of Statistics, 2012; Oja et al., 2015). National data has shown
that one quarter of the US adult population participate in
some form of organized sport or exercise (Ham, Kruger, &
Tudor-Locke, 2009), whilst in European countries, sport parti-
cipation has been estimated at 40% of the adult population
(Khan et al., 2012). In Australia, two thirds (65%) of the adult
population aged 15 years and over participated in physical
activity for recreation, exercise or sport in 2011–12 and of
these, a quarter (27%) undertook an organized activity
(Australian Bureau of Statistics, 2012). These data show that
organized activity participation contributes markedly to phy-
sical activity rates.

One organized activity that may offer promise is martial
arts practice (Theeboom & Knop, 1999). Martial arts originated
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with the purpose of fighting in conflict situations. In the
modern context the concept includes systems of hand-to-
hand fighting, self-defense and sport (Burke, Al-Adawi, Lee, &
Audette, 2007). Since the 1950s the practice of Asian martial
arts has become increasingly popular in the Western world
(Burke et al., 2007; Theeboom & Knop, 1999; Yong Jae, Yu
Kyoum, & Valacich, 2010). There has been a focus on several
styles, such as kung fu, tai chi, karate, judo and taekwondo.
Approximately 70 million people currently practice taekwondo
worldwide and nearly a 100 million people are involved in
competitive karate (World Karate Federation, 2014; Yong Jae
et al., 2010).

The majority of martial arts can be distinguished by specific
characteristics (Theeboom & Knop, 1999) and divided into two
broad groups: “hard” or “external” and “soft” or “internal” mar-
tial arts. “Soft” or “internal” martial arts, such as tai chi, are
characterized by smooth, relaxed movements often executed
very slowly, aiming at the regulation of posture during the
production of movements (Bell, 2008; Gorgy, Vercher, & Coyle,
2008; Theeboom & Knop, 1999). Hard martial arts are character-
ized by fast, vigorous and dynamic movements aimed at gen-
erating and transmitting the maximum force possible to the
striking surface (Burke et al., 2007; Gorgy et al., 2008; Theeboom
& Knop, 1999), relying on physical strength, speed and endur-
ance (Bell, 2008). Hard martial arts complement the improve-
ment of physical skills with mental and spiritual development
(McCoy, 1997; Theeboom & Knop, 1999).

Hard martial arts, with moderate to vigorous training inten-
sity (Fong & Ng, 2011; Milanez, Dantas, Christofaro, &
Fernandes, 2012), have been increasingly used for cardiovas-
cular fitness and physical health improvement during recent
years in health clubs (Glass, Reeg, & Bierma, 2002; Yoshimuraa
& Imamura, 2010). Furthermore, hard martial arts training
seems to have positive effects on psychological health and
well-being and may increase self-confidence and self-disci-
pline (Glass et al., 2002; Toskovic, 2001). Nevertheless, evi-
dence for the health benefits of hard martial arts training is
limited. One systematic review of 11 studies examined effects
on health, including studies involving elite competitors, results
of which may not be generalizable to the broader population
(Bu et al., 2010). Given the benefits that vigorous physical
activity brings in mortality reduction and improved mental
health in adults (Blake, Mo, Malik, & Thomas, 2009; Gebel
et al., 2015), it is worthwhile exploring the potential health
benefits of hard martial arts in this age group. The aim of this
review is to answer the following question: What evidence is
there for health benefits (psychological and physical) from the
practice of hard martial arts in adults?

Methods

A systematic search, completed on September 23 2016, was
conducted using the following databases: Academic Search
Complete, AMED, CINAHL, EMBASE, Evidence Based
Medicine, Cochrane Database of Systematic Reviews, EBM
Reviews – Cochrane Central Register of Controlled Trials,
Global Health, Health Source-Nursing/Academic Edition,
MEDLINE Complete, PsycINFO, Psychology and Behavioral
Sciences Collection, Scopus, SportDiscus and Web of Science.

Searches included combinations of terms using various opera-
tors: a) Health, physiolog*, physical*, psycholog*, mental, well-
being, benefit*, effect*, outcome*, b) kung fu, wushu, karate,
taekwon*, muay thai, kickboxing, jujitsu, judo, kenpo, silat,
martial arts, and c) adult*. An additional search strategy used
the “Cited by” option in Scopus. One additional paper was
suggested by a reviewer and was subsequently included.

Studies inclusion criteria were: 1) in English; 2) peer
reviewed; 3) conducted in populations over the age of
18 years; 4) examined physical and/or psychological effects
resulting from martial arts practice, with the potential to reduce
risks of poorer health outcomes in the adult population; 5)
included a “hard”martial art; and 6) were quantitative in design.
Studies were excluded if they: were aimed at enhancing per-
formance for competition or conducted under competition
conditions; examined “soft” martial arts; reported solely on
injuries resulting from the martial arts practice (Khan et al.,
2012); were literature reviews, theses or dissertations.

A total of 1,843 records were identified via the searches
outlined (Figure 1). After removal of duplicates, and articles
not meeting the inclusion criteria after screening, a total of
twenty-eight studies were included in the final review.

The Effective Public Health Practice Project quality assess-
ment tool for quantitative studies was used to evaluate each
study as either “strong”, “moderate” or “weak” (Armijo-Olivo,
Stiles, Hagen, Biondo, & Cummings, 2012) by two independent
assessors. Any differences were discussed until agreement was
reached. A third assessor was consulted to reach consensus on
one assessment.

Results

Twenty eight studies met the inclusion criteria for this review,
covering a period from 2001 to 2016 (Supplementary Table 1).
Seven studies reported health effects from taekwondo prac-
tice, five from karate, and five from a combination of various
martial arts. Four studies reported health effects of Soo Bahk
do, three from judo, two from Ving tsun, one from Kung fu
and one from Kickboxing. Twelve were intervention studies.
Length of intervention ranged from one single training session
or a few weeks (Brudnak, Dundero, & Van Hecke, 2002; Chyu
et al., 2012; Cromwell, Meyers, Meyers, & Newton, 2007; Douris
et al., 2015; Jansen & Dahmen-Zimmer, 2012; Lip, Fong, Ng,
Liu, & Guo, 2015; Ouergui et al., 2014; Qasim, Ravenscroft, &
Sproule, 2014; Toskovic, 2001; Yoshimuraa & Imamura, 2010)
to 12 months (van Dijk, Lenssen, Leffers, Kingma, & Lodder,
2013c). Sixteen studies were observational, three case-control
(Drozdzowska, Münzer, Adamczyk, & Pluskiewicz, 2011; Leong,
Fu, Ng, & Tsang, 2011; Ulivieri et al., 2005) and 13 cross-
sectional (Amtmann, Berry, & Spath, 2004; Andreoli et al.,
2001; Douris et al., 2004, 2009, 2013; Fong et al., 2013; Kim,
Seo, & Choi, 2014; Krampe, Smolders, & Doumas, 2014;
McAnulty, McAnulty, Collier, Souza-Junior, & McBride, 2016;
Muiños & Ballesteros, 2014, 2015; Perrin, Deviterne, Hugel, &
Perrot, 2002; van der Zijden et al., 2012). Participants’ years of
training experience were not specified in four studies
(Andreoli et al., 2001; Douris et al., 2015; Krampe et al., 2014;
Ulivieri et al., 2005). However, in two of these studies partici-
pants had attained a black belt degree (Douris et al., 2015;
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Krampe et al., 2014), and in one study regular attendance (at
least two days per week) was specified (Douris et al., 2015). In
12 studies, participants had little or no martial arts training
experience (Amtmann et al., 2004; Brudnak et al., 2002;
Cromwell et al., 2007; Jansen & Dahmen-Zimmer, 2012;
Leong et al., 2011; Lip et al., 2015; Ouergui et al., 2014;
Qasim et al., 2014; Toskovic, 2001; Van Dijk, Huijts, & Lodder,
2013a; van Dijk et al., 2013c; Yoshimuraa & Imamura, 2010).
Effects were examined on young (18–25 years) and middle-
aged adults (26–60 years) in 19 studies (Amtmann et al., 2004;
Andreoli et al., 2001; Brudnak et al., 2002; Chyu et al., 2012;
Douris et al., 2004, 2015, 2009, 2013; Drozdzowska et al., 2011;
Fong et al., 2013; Kim et al., 2014; Leong et al., 2011; McAnulty
et al., 2016; Ouergui et al., 2014; Perrin et al., 2002; Qasim
et al., 2014; Toskovic, 2001; Ulivieri et al., 2005; van der Zijden
et al., 2012; Yoshimuraa & Imamura, 2010), 6 studies assessed
effects on older adults (over 60 years of age) (Brudnak et al.,
2002; Cromwell et al., 2007; Jansen & Dahmen-Zimmer, 2012;
Lip et al., 2015; Van Dijk et al., 2013a, 2013c) and four studies
made comparisons between different age groups (Krampe
et al., 2014; McAnulty et al., 2016; Muiños & Ballesteros,
2014, 2015).

A range of effects on physical and mental health were
assessed across the studies, with main findings summarized
by type of health benefit (Table 1).

Two studies (7%) were assessed as having a “Strong” quality
rating (Chyu et al., 2012; Jansen & Dahmen-Zimmer, 2012); six
(21%) were rated as “Moderate” (Douris et al., 2013; Drozdzowska
et al., 2011; Fong et al., 2013; Krampe et al., 2014; Lip et al., 2015;
Toskovic, 2001) and 12 (71%) studies were rated as “weak”
(Amtmann et al., 2004; Andreoli et al., 2001; Brudnak et al., 2002;
Cromwell et al., 2007; Douris et al., 2004, 2015, 2009; Kim et al.,
2014; Leong et al., 2011; McAnulty et al., 2016; Muiños &
Ballesteros, 2014, 2015; Ouergui et al., 2014; Perrin et al., 2002;
Qasim et al., 2014; Ulivieri et al., 2005; van der Zijden et al., 2012;
VanDijk et al., 2013a, 2013c; Yoshimuraa & Imamura, 2010). Lack of
reported information in relation to the participants’ recruitment
process and blinding of assessors or participants were weaknesses
for the majority of studies. Selection bias was also a weak compo-
nent, particularly in intervention studies, due to the use of conve-
nience rather than random sampling methods. Likewise, there
were weaknesses in study design sincemost observational studies
were cross-sectional. All studies except one (Qasim et al., 2014)
controlled for relevant confounders such as age and gender. Most
studies reported use of valid and reliable data collection methods.

Discussion

This review examined evidence for health benefits resulting from
the practice of hard martial arts. Included studies assessed a

Figure 1. Flow chart showing stages of the systematic review search and study selection.
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wide variety of physical and psychological effects, showing posi-
tive results in young, middle-aged and older adults. Participants
in the majority of intervention studies had no previous martial
arts training, suggesting that benefits may be obtained regard-
less of age commencing hard martial arts practice.

Balance

Four intervention (Brudnak et al., 2002; Cromwell et al., 2007;
Lip et al., 2015; van Dijk et al., 2013c) and five observational
studies (Douris et al., 2004; Fong et al., 2013; Krampe et al.,
2014; Leong et al., 2011; Perrin et al., 2002) assessed the effect
of hard martial arts on balance and postural control. Three
examined the effect of taekwondo training (Brudnak et al.,
2002; Cromwell et al., 2007; van Dijk et al., 2013c) and another
of Ving tsun (Lip et al., 2015) among older adults. Training
programs included a short warm-up, stretching, taekwondo
techniques, forms (e.g. poomsae, kata, hyung) and self-
defense techniques. Two interventions found significant
improvements in walking ability, flexibility, static and dynamic
balance compared to the control groups (Cromwell et al.,
2007; van Dijk et al., 2013c), and two reported improvement
in balance (Brudnak et al., 2002; Lip et al., 2015).

Five observational studies comparing performance
between martial art practitioners and untrained subjects of
the same age reported positive findings in balance and pos-
tural control from hard martial arts practice. Greater balance
ability was reported among taekwondo, judo, karate, Soo Bahk
do and Ving tsun practitioners (Douris et al., 2004; Fong et al.,
2013; Krampe et al., 2014; Leong et al., 2011; Perrin et al., 2002)
compared to those who did other types of physical activity
and sports such as dancing (Perrin et al., 2002), football, run-
ning, walking, swimming and cycling (Krampe et al., 2014), as
well as those not involved in any type of physical activity
(Douris et al., 2004; Leong et al., 2011).

Positive effects found of “hard” martial arts training on
balance support a previous systematic review reporting
improvement in postural control from karate training in pro-
fessional athletes (Filingeri, Bianco, Zangla, Paoli, & Palma,
2012). However, athletes’ specialty (i.e. whether they practiced
kata or sparring) was not identified (Filingeri et al., 2012).
Within the current review, taekwondo (Brudnak et al., 2002;
Cromwell et al., 2007; van Dijk et al., 2013c) and Ving tsun
training programs (Lip et al., 2015) were specifically designed
for the participants age, having minimum sparring in their
routines. All demonstrated balance benefits, suggesting that
improvement in the somatosensory system may be obtained

by learning basic techniques and moves only (Cromwell et al.,
2007; Leong et al., 2011; van Dijk et al., 2013c). Balance is a
complex function that integrates the processing of mechan-
ical, sensory and motor stimuli. The organization of visual,
proprioceptive (muscular response) and vestibular (balance
and orientation) systems influences postural control (Leong
et al., 2011). The martial arts studied combine kicking techni-
ques, shifting weight between the lower limbs and these
require participants to spend more time on single-leg support,
improving both static and dynamic elements of balance
(Cromwell et al., 2007). Sparring could be reduced or adapted
in specific population groups considering participants’ age
and physical condition.

Cognitive functions

Effects on cognitive function were assessed in five studies,
four with positive effects (Douris et al., 2015; Muiños &
Ballesteros, 2014, 2015; Van Dijk et al., 2013a).
Experienced Soo Bahk do participants demonstrated
improvements in executive cognitive function (Douris
et al., 2015), and taekwondo practice produced improve-
ments in reaction time, motor time and processing speed
(Van Dijk et al., 2013a). Karate and judo competitors were
found to have faster reaction time to peripheral visual
stimuli than non-athletes (Muiños & Ballesteros, 2014), and
a delay in dynamic visual acuity decline (Muiños &
Ballesteros, 2015). Within the latter study, participants
were presented visual stimuli moving in three different
trajectories (horizontal, vertical and diagonal) at different
speeds. Older karate and judo athletes had better dynamic
visual acuity than non-athletes of the same age (Muiños &
Ballesteros, 2015). In contrast to these findings, no signifi-
cant improvement in older adults cognitive function was
found in a non-randomized trial from three different train-
ing programs (motor, cognitive, and karate trainings)
(Jansen & Dahmen-Zimmer, 2012).

Evidence for the benefits of chronic physical activity on
cognition in younger adults is scarce (Hillman, Erickson, &
Kramer, 2008). In contrast, the relationship between physical
activity and cognition has been studied in the elderly for
several decades (Hillman et al., 2008). Epidemiological studies
have found positive associations between physical activity and
cognition, especially its potential role in delaying cognitive
decline (Prakash, Voss, Erickson, & Kramer, 2015). Research
has also reported positive effects on cognitive functions result-
ing from specific forms of physical activity (dancing, tai chi)

Table 1. Summary table of effects examined from the practice of hard martial arts.

Specific Health Benefit Positive effect No effect Positive effects

Balance (Brudnak et al., 2002; Cromwell et al., 2007; Fong et al., 2013; Krampe et al., 2014; Leong et al., 2011; Lip
et al., 2015; Perrin et al., 2002; Douris et al., 2004; VanDijk, Lenssen, Leffers, Kingma, & Lodder, 2013c)

– 9/9

Cognitive function (P. Douris et al., 2015; Muiños and Ballesteros, 2015; Muiños & Ballesteros, 2014; Van Dijk, Huijts,
& Lodder, 2013a)

(Jansen & Dahmen-
Zimmer, 2012)

4/5

Muscular – Skeletal
status

(Andreoli et al., 2001; Drozdzowska et al., 2011; Fong et al., 2013; (Douris et al., 2004)Ulivieri
et al., 2005; van der Zijden et al., 2012)

(Chyu et al., 2012) 6/7

Psychological (Chyu et al., 2012; Jansen & Dahmen-Zimmer, 2012; Lip et al., 2015; Qasim et al., 2014; Toskovic, 2001) – 5/5
Cardiovascular fitness –
metabolic effects

(Amtmann et al., 2004; Kim et al., 2014; P. C. Douris et al., 2009; P. C. Douris et al., 2013;
McAnulty et al., 2016; Ouergui et al., 2014; Yoshimuraa & Imamura, 2010)

– 7/7

Positive effects means proportion of studies with a positive effect
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(Ballesteros, Kraft, Santana, & Tziraki, 2015). In contrast, there
are very limited studies for effects on cognitive functions
resulting from hard martial arts training (Van Dijk et al.,
2013a). Findings from studies within this review show poten-
tial to prevent cognitive decline that occurs with age by
training in hard martial arts. Effects were attributed to the
complexity of the motor patterns practiced in the training
programs, which require participants to change directions
and demand memorization, concentration and attention (Van
Dijk et al., 2013a), providing additional stimulation and
increasing blood flow to brain areas involved in cognitive
function (Douris et al., 2015). These findings highlight the
importance of maintaining a physically active lifestyle to pro-
tect against cognitive decline and enhance brain neuroplasti-
city (Bamidis et al., 2014; Muiños & Ballesteros, 2014; Prakash
et al., 2015).

Importantly, findings of this review support the increasing
interest in identifying interventions for improving and maintain-
ing cognitive function in the aging brain (Ballesteros et al.,
2015), particularly within an ageing population. There appear
to be few options to mitigate the progress of diseases such as
dementia (Van Dijk et al., 2013a). Further investigation of the
role of physical activity in general and particularly hard martial
arts training in the prevention of cognitive decline is necessary.

Muscular and skeletal effects

Six observational studies (Andreoli et al., 2001; Douris et al.,
2004; Drozdzowska et al., 2011; Fong et al., 2013; Ulivieri et al.,
2005; van der Zijden et al., 2012) reported positive effects of
“hard” martial arts training on muscular strength and/or ske-
letal status. One intervention did not show improvement in
various body composition parameters of overweight women
participating in short-term martial art exercise training (Chyu
et al., 2012). Compared to controls, improvements in hand
skeletal status measured by ultrasound (Drozdzowska et al.,
2011), greater bone and hand grip strength (Fong et al., 2013),
greater muscular strength and endurance, (Douris et al., 2004)
and reduced hip impact (van der Zijden et al., 2012) were
found in male karate (Drozdzowska et al., 2011), Ving tsun
(Fong et al., 2013), male and female judo (van der Zijden
et al., 2012) and male and female Soo Bahk do (Douris et al.,
2004) practitioners respectively. Further observational studies
demonstrated higher bone mineral density in female (Ulivieri
et al., 2005) and male (Andreoli et al., 2001) karate, and male
judo (Andreoli et al., 2001) athletes, compared to non-hard
martial arts practitioners. Findings suggest that high-impact
physical activities such as karate training may be effective at
increasing bone mineral density and could be more effective
than other alternatives such as calcium supplementation
(Ulivieri et al., 2005). This is important in terms of the reduc-
tion of the risk of osteoporosis and fractures in the elderly
population. However, the latter study reported effects on
professional athletes who usually complement their martial
arts training with other types of physical activity such as
running or weight training in order to increase endurance
and muscular strength (Yoshimuraa & Imamura, 2010). These
additional activities may also have an effect on bone mineral
density. Although there may be potential for “hard” martial

arts to improve skeletal status, quality assessments within this
review provided weak evidence. More controlled trials are
needed to strengthen the evidence base.

Cardiovascular and metabolic effects

Seven studies reported a range of effects on the cardiovascu-
lar system and metabolic effects resulting from “hard” martial
arts practice (Amtmann et al., 2004; Douris et al., 2009, 2013;
Kim et al., 2014; McAnulty et al., 2016; Ouergui et al., 2014;
Yoshimuraa & Imamura, 2010). Two interventions assessed
effects of hard martial arts practice on cardiovascular fitness
(Ouergui et al., 2014; Yoshimuraa & Imamura, 2010). One
examined the effect of a basic karate exercise program in
sedentary women with no previous experience in karate train-
ing (Yoshimuraa & Imamura, 2010). The other assessed a 5-
week kickboxing training program in males (Ouergui et al.,
2014). Both programs found positive effects. These studies
(albeit limited due to methodological weaknesses) add to
previous evidence found in observational studies (Imamura
et al., 1999; Toskovic, Blessing, & Williford, 2002; Waggener,
Boone, Kasper, & Waggener, 2007) by suggesting hard martial
arts training as a potential alternative to improve cardiovas-
cular fitness in sedentary individuals.

Two cross-sectional studies measured arterial stiffness in
middle-aged Soo Bahk do practitioners (Douris et al., 2013)
and in young and older Kung fu practitioners (McAnulty et al.,
2016). Lower arterial stiffness was found among middle-aged
adults who practiced Soo Bahk do compared to sedentary
controls (Douris et al., 2013). This effect was not found
among Kung fu practitioners, despite an improved physical
fitness among the older participants (McAnulty et al., 2016).
Other health effects found include: increases in heart rate in
beginner judo participants (Amtmann et al., 2004); improved
cardiorespiratory fitness in taekwondo practitioners (Kim et al.,
2014) and improved protective response against oxidative
stress in middle-aged adults who practice Soo Bahk do
(Douris et al., 2009). Further research is required for the role
of hard martial arts in improving cardiovascular health.

Psychological effects

Five studies reported positive psychological effects resulting
from the practice of “hard” martial arts (Chyu et al., 2012;
Jansen & Dahmen-Zimmer, 2012; Lip et al., 2015; Qasim
et al., 2014; Toskovic, 2001). A dynamic taekwondo training
session of 20 participants with no previous training in martial
arts (age range 18–21 years) showed significant improvement
in mood compared to a control group (Toskovic, 2001). Karate
training showed positive effects on self-esteem, exercise self-
efficacy and physical self-perception for individuals with visual
impairment (Qasim et al., 2014) and improved emotional men-
tal states of participants compared to a control group (Jansen
& Dahmen-Zimmer, 2012). Martial arts exercise resulted in
higher quality of life scores compared to controls (Chyu
et al., 2012), whilst Ving tsun practitioners showed increases
in balance confidence (Lip et al., 2015). All studies were con-
ducted on diverse populations with no prior martial arts train-
ing. There was variety in age, gender and health conditions
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such as visual impairment (Qasim et al., 2014) and overweight
or obesity (Chyu et al., 2012). These findings support evidence
that physical activity may have benefits on mood, which could
help reduce risk of depression (Myrna-Bekas, Małgorzata,
Stefaniak, & Kulmatycki, 2012; Toskovic, 2001). Consistent
with our results, a systematic review of physical activity inter-
ventions also found that exercise may help reduce depressive
symptoms among older adults (Blake et al., 2009). A recent
study found positive effects on mood from regular participa-
tion in different types of physical activity regardless the type
and duration of training (Myrna-Bekas et al., 2012). However,
weaknesses in two of the studies in the current review (Qasim
et al., 2014; Toskovic, 2001) affect the strength of the evidence
and temper our conclusions on the potential benefits of the
training programs for mental health.

Injury risk

Although reports on injuries were not within the focus of this
review, it is important to note that injuries can be an adverse
health outcome from sports practice, including “hard” martial
arts (Finch & Cassell, 2006; Tsang, Kohn, Chow, & Singh, 2008).
There are extensive reports on injury rates among different
martial arts, mostly in competitions, where the majority of
injuries are mild (Lystad, Pollard, & Graham, 2009). At the
community level, 172 presentations due to combat sports
injury were reported in an Irish emergency department over
a six-month period, being the lowest figure (4.2%) among all
the sports surveyed (Falvey et al., 2009). A Canadian study
reported 920 emergency presentations due to injuries result-
ing from martial arts practice between 1993 and 2006
(McPherson & Pickett, 2010). Three quarters (74%) were mild
injuries, with severe injuries mostly involving misuse of weap-
ons (McPherson & Pickett, 2010). These data suggest that
compared with other sports, martial arts examined in this
review may be considered relatively safe (Tsang et al., 2008).

Only one intervention in this review reported incidence of
injuries, mostly minor, resulting from martial arts training (Van
Dijk, Leffers, & Lodder, 2013b). The majority of studies
included in this review showed benefits resulting from practi-
cing basic techniques (punches and kicks), moves in different
directions and fixed patterns (e.g. “kata” or “poomsae”).
Sparring and self-defense were used in a few interventions
as a small part of training programs. In vulnerable populations
such as the elderly, sparring practice could be reduced to
minimize injury risk, and it can also be suppressed (Cromwell
et al., 2007; van Dijk et al., 2013c). Training programs should
be designed according to the age and physical condition of
the participants and emphasize repetition of basic techniques
and forms. Since these forms of training do not involve full
contact, risk of injury is lower than for sparring. Given the
potential benefits, hard martial arts with scarce or adapted
sparring with minimal contact may be encouraged among
adult populations at any age.

Strengths and limitations

This study has several limitations. Inclusion of literature writ-
ten in languages other than English may have helped identify

a greater number of studies conducted on hard martial arts
practice. Second, research on these disciplines has predomi-
nantly been conducted on athletes and aimed at improving
performance in competition (Bu et al., 2010), limiting the
generalizability of results. Research on benefits of hard martial
arts to physical and mental health and wellbeing in non-
competitive contexts has slowly emerged during recent dec-
ades (Glass et al., 2002; Wilkinson, 1996). Third, despite the
classification of martial arts as “soft” or “hard” styles used in
this review, there are blurred lines between the styles. It has
been argued that most martial arts combine elements of both
styles (Bell, 2008; Theeboom & Knop, 1999). This diversity
makes the study of health benefits per martial art more diffi-
cult (Bu et al., 2010). Finally, due to the variety of study
designs and effects reported, it was not possible to conduct
a meta-analysis and estimate the effect sizes of martial arts
training.

Nevertheless, a strength of this review is that it examined
“hard” martial arts that share similarities in techniques and
moves. Inclusion and exclusion criteria allowed identification
of studies conducted in populations who were not involved in
competition, and therefore the results may be more applicable
to the general population.

Conclusion and recommendations

Within this review, hard martial arts have been shown to have
various effects on multiple aspects of health. Positive effects
were reported among young, middle-aged and older adults
who were not previously involved in martial arts training. This
suggests that adults may benefit from hard martial arts practice
regardless of age of commencement of practice. It is also note-
worthy that there was a diversity of hard martial arts being
investigated for their health benefits. Apart from traditional
Asian martial arts such as judo, karate or taekwondo, other
hard martial arts (e.g. Ving tsun, Soo Bahk do) are also gaining
attention in the literature. Given the variety of martial arts and
effects examined, and a lower rate of severe injuries compared
to other sports, hard martial arts could be used to engage the
adult population in sports and physical activity in non-competi-
tive contexts. Particularly, the martial arts examined in this
review may be a useful source of physical activity as they
emphasize techniques mostly using arms and legs and limited
use of weapons. All these aspects are important considering low
levels of physical activity and sports participation among the
adult population and negative effects that physical inactivity has
on health. An interesting finding in this review were the reports
of positive effects for physical and mental health of older adults
as a result of hard martial arts practice. This shows an increasing
interest in finding interventions to help improve and maintain
functions that decline with age and have been associated with
poorer health outcomes in the elderly. A challenge for public
health is to reduce the burden of chronic disease due to physical
inactivity among the general population (Guthold et al., 2008)
and live longer, healthier lives.

However, weaknesses in methodological aspects across the
studies affect the strength of the evidence. Small sample sizes
and convenience sampling methods affect the representative-
ness of the samples and the generalizability of the results to a
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broader population. There were also blinding difficulties as
outcome assessors in some interventions were involved in
providing the intervention (Qasim et al., 2014), or the alloca-
tion to intervention and comparison groups was not random.
Most interventions had a short duration (10 to 12 weeks) and
high dropout rates. Moreover, some interventions had low
adherence among their participants. As a result, the evidence
for health benefits of hard martial arts remains weak. This is
consistent with previous work on health benefits of kung fu,
where nine observational studies all presented similar design
quality weaknesses (Tsang et al., 2008). A further review found
only a small proportion of studies examining health effects
resulting from the practice of judo (six studies) taekwondo
(one study), karate (three studies) and kung fu (one study)
(Bu et al., 2010). Studies included in the latter review mostly
aimed at improving performance of competitors in these mar-
tial arts. Therefore, applicability of results to the general popu-
lation is limited. Further research on the effects reported in
this review should be conducted with improved study designs,
representative samples and longer follow-up periods to estab-
lish what frequency and intensity can elicit more benefits. It is
also necessary to ascertain associations between the effects
reported and reductions in the risk of morbidity and mortality
in the long-term.

In summary, several effects on health resulting from hard
martial arts training have been examined across the studies
included in this review. Hard martial arts training appears to
help balance and postural control, and has positive effects on
cognitive function and psychological health. This is important
because the studies included in this review showed improve-
ment in balance and cognitive function among middle-aged
and older adults with no previous experience in martial arts
training, which suggests that benefits can be obtained regard-
less of the age of commencement of practice. Stronger evi-
dence on the potential health benefits of martial arts for adult
populations is needed.
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