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Abstract

 Background and Study Aim:  Despite the well-known efficiency of the boxing art, research focused on the effectiveness of boxing skills 
used in other full-contact combat sports remains limited. Therefore, this study aimed is knowledge about the 
effectiveness of boxing skills in other full-contact combat sports.

 Material and Methods:  The critical analyse was based on qualified 57 articles. The search was performed in the databases Web of 
Science, PubMed, Scopus, and Google Scholar using a Boolean operator through specific combinations of key-
words. Narrative review using the following approach was performed: i) characterizing the technical-tactical ba-
sics of boxing skills in attack, counterattack (as a specific form of defence), and defence (other way of defence 
than by counterattack); ii) reporting their use (“how?”, “why?”, “when?”) according to the characteristics and rules 
of combat sports other than Western boxing; iii) characterizing the conditional, coordinative, and psychological 
capabilities adequate to maintain the technical-tactical performance of boxing throughout the combat. 

 Results:  Combinations of technical and tactical preparation of boxers with various elements of the impact of training on 
their organism are emphasized: coordination, synchronization of segmental and spatio-temporal movements; 
adjusted physical efforts (especially high-intensity intermittent); cognitive and ecological dynamics, such as 
perception, concentration, anticipation, timing, opportunities seizing, adequate and automated resources, ad-
aptation or creativity. The potential of boxing skills is extended to other compatible combat sports.

 Conclusions:  Traditional/classic boxing skills are efficient method of attack/counterattack and defence in full-contact com-
bat sports, being the blows (i.e., fist strikes) that most contribute to the outcomes of the fights by knockout. 
Additionally, boxing skills support the performance of other combat skills (e.g., controlling distances, estab-
lishing fluid and powerful combinations, preparing kicks, knee strikes or takedowns in an unpredictable and 
fast way, facilitating anticipated or simultaneous counterattacks). This study offers relevant references to im-
prove the intervention of coaches and consequently optimize and maximize the performance of fighters, as 
well as an interesting framework for future research.
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INTRODUCTION

Western boxing or boxing is defined as a “Noble 
Art” and “Sweet Science”, due to the requirement 
that boxers be technical-tactical and scientific in 
their actions respecting ethical rules and martial 
principles/fighting spirit [1]. As in other combat 
sports, the success of offensive, counter-offen-
sive, and defensive dynamics results from a set of 
efficient technical-tactical actions, which depend 
on fighting dynamic, cognitive, and ecological 
factors [2-8].

Boxing is a complex full-contact combat sport, 
characterized by stand-up fist fighting (i.e., jab, 
cross, hook, uppercut, swing, overhand, all in 
single or combinations way) associated with 
defensive actions (i.e., slipping, bobbing, dodg-
ing, weaving, parrying, cover-up, blocking, pull-
ing away, clinching, ducking, footwork, and 
displacements) and control stances (i.e., ortho-
dox – right-handed and southpaw – left-handed), 
as well as balance, individual fighting styles and 
proper distances (i.e., long, medium, and short 
ranges) [9, 10, 4, 8]. For this reason, it is essen-
tial that athletes have a high perceptual ability 
in order to retain pertinent information before 
and during the opponent’s attacks (counterat-
tacks) to decide and act appropriately [11, 2, 
4, 8]there has been considerably less consider-
ation of psychological factors. Here, we pres-
ent a narrative review of literature related to 
perceptual-cognitive skill in combat sports that 
require the athlete to score points by hitting or 
touching the opponent’s body with the hands, 
feet or weapon: boxing, French boxing, fencing, 
kung fu (wushu. This phenomenon of perception-
action depends on the distances, progression 
of attacks, opponent’s reactions and individual 
skills [11, 2, 4, 8]. Furthermore, the efficiency of 
the dichotomy of technical skills performed by 

the upper limbs requires a high level of coordina-
tion skills [12] synchronized with trunk and lower 
limb movements [13].

As in any full-contact combat sport, the main 
objective is to be efficient in attacks and coun-
terattacks, hitting the opponent correctly and 
accurately, avoiding getting hit [14, 15, 2, 4] 
through rational skills and economic movements, 
increasing the technical-tactical variability and, 
consequently, its complexity, while hiding one’s 
intentions from the opponent [16]. This is the 
essence of boxing sports [15, 16]. In fact, antic-
ipating the opponent’s movements with precise 
and adequate actions and seizing the oppor-
tunities is decisive to gaining an advantage in 
combat [2, 4, 8]. Consequently, technical perfor-
mance effectiveness, total combinations – lead 
and rear hand punches, counterpunches, punches 
to the head and body, higher frequency of techni-
cal movements, and defensive and offensive skills 
effectiveness are aspects evidenced by winning 
boxers [17, 18].

Boxing skills were first included in a full-contact 
hybrid combat sport, known as “Pankration” at 
the ancient Olympic Games of 776 BC [19, 20], 
and it was established as an Olympic modal-
ity “Pugilato/Boxing” at the Olympic Games of  
688 BC (XXIII Olympics) [20, 10, 21].

In the early 1970s, a combat sport was estab-
lished that combined Western boxing skills with 
martial arts skills, known as “Full-Contact”, later 
kickboxing, and more recently, other full-contact 
hybrid combat sports (e.g., Ultimate Full-Contact, 
Modern Pankration, Vale Tudo, Free-Fight and 
Mixed Martial Arts; MMA, in fact, neo-gladiator-
ship – see glossary) [22, 2, 4, 6, 7]. In addition, 
there are other combat sports (e.g., Muay thai/
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Contact sport – noun any 
sport in which physical contact 
between players is an integral 
part of the game, e.g. boxing, 
rugby or taekwondo [58].

Combat sport – noun a sport 
in which one person fights 
another, e.g. wrestling, boxing 
and the martial arts [58].

Muay thai – or thai boxing, 
originates from southern Asia 
(not only from Thailand, but 
also from Burma, Cambodia, 
Vietnam and Malaysia). It was 
inspired by fighting skills used 
on battle fields during wars 
conducted by the Thais in the 
twelfth and thirteenth century 
AD. Apart from a fight with 
use of various weapons, during 
hand-to-hand fighting warriors 
used kaad chuek (wrappings 
around hand and fore-arm) 
which were hardened and 
studded with gravel to cause 
the greatest damage possible 
martial art originally from 
Thailand characterized by the 
combined use of fists, elbows, 
knees, shins and feet [59].

Sambo – is a Russian martial 
art and combat sport. 
The word “SAMBO” is an 
acronym for SAMozashchita 
Bez Oruzhiya, which literally 
translates as “self-defense 
without weapons”. Sambo is 
relatively modern since its 
development began in the 
early 1920s by the Soviet Red 
Army to improve their hand-
to-hand combat abilities It was 
intended to be a merger of 
the most effective techniques 
of other martial arts. The 
pioneers of Sambo were 
Viktor Spiridonov and Vasili 
Oshchepkov. Oshchepkov 
died in prison as a result of 
the Great Purge after being 
accused of being a Japanese 
spy. Oshchepkov spent 
several years living in Japan 
and training in judo under its 
founder Jigoro Kano [60].
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thai boxing, sanda/sanshou, combat sambo) in 
which fighters perform boxing skills [23, 15, 24]. 
However, in these modalities more fist techniques 
than those used in Western boxing are allowed, 
such as whipping fist in sanda [15] or spinning 
back fist in combat sambo, kickboxing, Muay thai, 
or ultimate full-contact [4, 25, 26, 8]. In fact, punch 
skills are the most relevant basic moves in striking 
or hybrid combat sports [2-8].

Boxing and the aforementioned combat sports 
are non-cyclic skill modalities, characterized 
as intermittent high-intensity sports, in which 
high-intensity conditioning plays a relevant 
role in the performance of athletes [19, 20, 
27-29, 21, 17, 30, 22, 31, 18, 23, 25, 26, 5-7, 
32, 24, 8]. Although fights are characterized by 
an essentially anaerobic activity with constant 
short-duration high-intensity efforts (e.g., brief 
punches of extreme power), aerobic metabolism 
also plays an important role in the recovery pro-
cess [33-37, 5-8]. 

Even so, all these sports are characterized by 
having a complex structure, composed of a high 
technical-tactical repertoire [4-8], and for this 
reason they require well-developed technical-
tactical skills associated with high level of phys-
ical and physiological fitness (e.g., conditional, 
coordination, and), in order to withstand the 
demands imposed by the fight [38, 35, 31, 5-8]. 

The diversity of technical-tactical resources 
leads to a context of high tenacity, variability, 
and unpredictability. Particularly in full-contact 
hybrid combat sports, the complexity is even 
greater, as it can be fought standing-up (in verti-
cal posture) and also on the ground (in horizon-
tal posture), in addition to allowing striking skills 
(i.e., punches, kicks, elbows, knees) and submis-
sion grappling (i.e., takedowns, throws, joint locks 
and chokes) [2-4, 26, 5-8].

Moreover, all the sports aforementioned artic-
ulate a wide variety of isolated and combined 
actions with powerful blows, in which the knock-
out can happen at any time [2-8]. This is in line 
with different combat sports studies, in which 
the knockout outcomes are mostly through 
fist strikes (i.e., boxing punches) to the head, 
although hitting the body (i.e., liver and stom-
ach) is also effective to win by knockout [39, 40, 
25, 3]. This increases the emotional and psycho-
logical pressure of fights [5-7]. 

In fact, fights involve a high number of complex 
boxing skills, used in an offensive or counter-
offensive and defensive dynamics, combining 
punches and counterpunches with defensive 
actions [2-8]. Thus, the multifaceted resources 
of fighters (i.e., technical-tactical skills, physi-
cal and psychological capabilities) are neces-
sary to achieve combat objectives [2-8]. In this 
context, boxing skills are applied with their par-
ticularities and fundamentals (e.g., dexterity, 
fluidity, styles, distances, strategy, anticipation, 
control, perception, decision-making, opportu-
nities-seizing, efficiency, automation, coordina-
tion, displacements, creativity, precision, timing, 
adaptation, balance, agility, optimal endurance, 
strength, and speed) [9, 10, 2-8]. Boxing punches 
are biomechanically complex actions (i.e., kinet-
ics and kinematics) that involve synchronized 
movements of the arms, hips, trunk, and legs, in 
which the strike efficiency results largely from 
lower segment/limb movements and trunk/hip 
rotations [13, 10, 41].

As boxing skills are the most distinctive and tra-
ditional form of fist fighting based on scientific 
principles, the following questions arise: to what 
extent boxing skills are crucial to win any full-
contact fight with different rules (e.g., kickbox-
ing, muay thai, ultimate full-contact, pankration, 
MMA)? “How?”, “Why?”, and “When?” boxing 
skills are applied to be efficient and effective? 

Therefore, this study aimed is knowledge about 
the effectiveness of boxing skills in other full-
contact combat sports.

MATERIAL AND METHODS
Literature Search Strategies
The available literature on the topic was investi-
gated by searching the Web of Science, PubMed, 
Scopus, and Google Scholar electronic databases. 
Articles published in 2022 or earlier were con-
sidered. The search strategy consisted of search 
words that combined one of the three primary 
keywords (“boxing”, “fists skills” and “punch 
skills”), with a second keyword (“combat sports”, 
“kickboxing”, “full-contact”, “ultimate full-con-
tact”, “muay thai”, “pankration”, “free-fight”, “com-
bat sambo”, “sanda”, “sanshow”, and “MMA mixed 
martial arts” using the boolean operator. The 
inclusion criteria for these articles were: 1) arti-
cles that characterized the modalities in question 

Tactics – plural noun the art 
of finding and implementing 
means to achieve immediate 
or short-term aims [58].

Technique – noun a way of 
performing an action [58].

Knockout – noun 1. (in boxing) 
a punch that knocks an 
opponent down for a count 
of ten and so wins a contest 
2. a sports competition in 
which a person or team 
beaten in one game or match 
is eliminated from the entire 
competition [58].

Timing – the choice, 
judgement, or control of when 
something should be done 
(e.g. the moment of the attack 
in boxing, judo).

Exercise intensity – in 
order to improve physical 
fitness, exercise must be 
hard enough to require more 
effort than usual. The method 
of estimating appropriate 
training intensity levels varies 
with each fitness component. 
Cardiovascular fitness, for 
example, requires elevating the 
heart-rate above normal [61].

Training intensity – the effort 
of training. A number of 
methods are used to establish 
training intensities which give 
maximum benefits. These 
include the lactic acid method, 
minute ventilation method, 
and target heart-rate [61].

Neo-gladiator – a person who 
trains mix martial arts (MMA) 
and similar forms of hand-to-
hand fighting that do not meet 
the definition of sport according 
to the Olympic Charter [62].

Counterattack – Tadeusz 
Kotarbiński (former of 
agonology – general theory 
of struggle) pays attention 
onto a seeming paradoxically 
of a statement: ”(…) that any 
defence is a certain form of 
attack and only the reciprocal 
is not a truth not any attack is 
a defence” [62, p. 130] (…) As 
the defender faces an alien’s 
attack, so he or she counter-
acts changes, to that the 
enemy is tending. As follows in 
defending he or she attacks (in 
an accepted sense of attack), 
even if he or she protects 
himself or herself, lays barriers, 
etc. [62]. Counterattack – 
according to the criteria of 
agonology – is the basic form 
of defence – see also [63-65].

Standing strike – in the jargon 
of combat sports, a fight in 
a vertical posture (position).
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in terms of technical-tactical, physical, and phys-
iological skills; 2) articles that referred to tech-
nical-tactical boxing actions applied in different 
full-contact combat sports, their effectiveness, 
how, why, and when they are applied. The articles 
were selected based on the evaluation of the title 
and abstract. Articles were excluded if: 1) they did 
not meet the search criteria; 2) they were studies 
of combat sports that did not fully perform box-
ing skills. In total, 102 articles were considered 
relevant for this study. All articles were read in 
detail and evaluated for relevance and quality by 

two senior researchers with experience and rel-
evant publications in the field. All articles that 
did not meet the criteria were excluded. After 
this procedure, 57 articles remained for analy-
sis (Figure 1).

Narrative review using the following approach 
was performed: characterizing the technical-
tactical basics of boxing skills in attack, coun-
terattack (as a specific form of defence – m see 
glossary), and defence (other way of defence than 
by counterattack).

Ground fight – in the jargon 
of combat sports, a fight in 
a horizontal posture (position).

Plyometrics –noun a free 
body movement exercise 
system that uses no weights 
or machines and emphasises 
callisthenics and repeated 
movements such as jumping 
high off the ground [58].

Figure 1. PRISMA 2009 flow diagram.
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RESULTS
Boxing skills efficiency in other combat 
sports 
Boxing is a fighting system with a martial his-
tory, tradition and undeniable virtue in the close-
combat preparation of warriors and with relevant 
sports development [1]. In fact, it is a system that 
has proven to be effective and efficient on the bat-
tlefield, in street self-defence, and in sport com-
petition against other forms of combat, causing 
several styles of full-contact combat sports to 
develop their fist techniques similar to boxing art 
skills [1]. Indeed, in the technical-tactical reper-
toires of percussion styles and hybrid styles, the 
use of boxing skills is verified, for example, excel-
lent sanda athletes have revealed a high frequency 
of boxing skills, especially the use of jabs and 
hooks [42]; an analysis of 170 international ulti-
mate full-contact fights, between 340 top athletes 
in the world (experts in different combat sports/
martial arts), showed that during the stand-up 
fight, there was higher frequency and efficiency 
of boxing skills (i.e., punches) in relation to other 
striking skills (i.e., kicks, knees, elbows) [4]. 

This study revealed a significant advantage 
of winners over losers in the use of boxing 
strikes [4]. Even in the ground fight, fist tech-
niques (i.e., ground and pound) were superior 
to submission techniques (i.e., chokes and joint 
locks) [40, 4]. Thus, its clever and correct use has 
proven to be a crucial strategic resource for suc-
cess in combat [23, 2, 4, 6-8].Consequently, the 
efficiency and effectiveness of fist strikes in dif-
ferent full-contact combat sports depend on the 
following factors: i) The technical-tactical fun-
damentals of boxing skills in attack, counterat-
tack and defence; ii) Their use (“how?”, “why?”, 
“when?”) according to the characteristics and 
rules of combat sports other than Western box-
ing; iii) The conditional, coordinative and psy-
chological capabilities adequate to maintain 
boxing technical-tactical performance through-
out the combat.

The technical-tactical fundamentals of 
boxing skills in attack, counterattack and 
defence 
Fighting is one of humanity’s oldest activities, but 
the instinctive use of fists is far from being exclu-
sively derived from “boxing”, which to be domi-
nated requires a lot of dedication, study, and 
effort [9]. The technical-tactical bases are the 
prerequisites for the performance of all combat 

dynamics. In fact learning the fundamental details 
is essential for the development of the most 
refined techniques [9, 10]. These are structural 
and functional standards, which must be properly 
assimilated, perfected, and developed so that com-
bat objectives are achieved. First of all, a stable 
and adequate guard stance (i.e., orthodox – right-
handed and southpaw – left-handed) is necessary, 
always keeping the frontal framing with the oppo-
nent and focusing on the opponent’s eyes or chest 
to predict his movements considering the constant 
spatio-temporal changes [9, 10, 2-8]. This position 
must ensure the protection of strategic anatomi-
cal targets at all times (e.g., jaw, liver). In addition, 
it must allow trunk, hips and head movements as 
well as fluid and fast displacements (i.e., sliding 
steps – right and left sides, forward and pushback; 
diagonal steps and turns / pivots), solid balance 
on both feet by the pendulum effect and creating 
propulsion and impulsion of the legs to generate 
force from the ground for the punch efficacy [43, 
44, 2-8]. In addition, rotating the body (i.e., trunk, 
hips) allows all the weight to be behind the blows, 
that is, transferring the weight with the movement 
to increase the power of the punching [9]. Finally, 
the relaxation of the body (shoulders and arms) 
and its contraction on impact will produce a bal-
listic/explosive strike. The movements must be 
quick to cover the openings/gaps caused by their 
own execution and thus avoid the connection of 
counterpunches by the opponent because boxing 
is a case of action and interaction, in which speed 
distinguishes the absolute best [9].

The above mentioned references (i.e., correct 
posture and movements) are the fundamental 
basis to efficiently perform all boxing skills (e.g., 
jab, cross, hook, uppercut, swing, overhand; 
slipping, bobbing, parrying, covering-up, block-
ing, pulling away, footwork, and displacements) 
in offensive, counter-offensive and defensive 
dynamics, and keep control over the opponent 
throughout the fight [9-10, 2-8]. In fact, they are 
biomechanical aspects developed based on kine-
matics and kinetics that allow greater agility, flu-
idity, balance, safety, rhythm, strength, speed, 
and power in blows [10, 43, 44, 6, 8].

Subsequently, after automating the fundamen-
tal bases and technical standards, each athlete 
will develop their fighting style according to 
their own anthropometric characteristics and 
the respective particularities of combat sports. 
The smartest strategy is to take advantage of 
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the physical attributes of each athlete [9, 45] 
so that later they can develop technical-tactical 
efficiency and, consequently, competitive perfor-
mance [10, 45]. These skills can be developed 
through training methods under the cognitive 
and dynamic ecological perspectives, including 
analytical and integrated training through sys-
tematic repetition of exercises (increasing their 
complexity) and conditioning or formal partner 
sparring [5, 6, 8]. The first method is centred on 
the individual and the activity (e.g., skills auto-
mation, memory, experience), while the second 
method is centred on the individual interaction 
– context, focused on the representativeness or 
contextualization [5, 6, 8]. 

In this matter, recent studies emphasize a mixed 
model of training, with practical applications 
with repercussions on the structural or bio-
mechanical and functional technical-tactical 
development representative of the competi-
tion [5, 8]. It consists of assisted training using 
plastrons (boxing mitt workout/focus pad train-
ing) in which the coach constantly interacts with 
the athlete, assuming the role of the opponent 
in a more or less unpredictable and complex 
way [5, 8].

Boxing skills use (“how?”, “why?”, 
“when?”) according to the characteristics 
and rules of combat sports other than 
Western boxing
How boxing skills are performed
Boxing skills in single or combinations punches/
counterpunches and defences are used consider-
ing the particularities mentioned in the previous 
item so that they are efficient and effective. In 
this sense, all technical-tactical actions must be 
coordinated with each other (e.g., punches coor-
dinated with footwork/displacements and trunk/
hip moves; counterpunches coordinated with 
slipping/dodging) [9, 13, 41, 10, 2, 4, 6, 8]. That 
is, optimally synchronizing all body segments to 
perform the punch with better combinations of 
velocity and force [44].

In addition, any action requires anticipating 
the opponent’s actions, considering the conse-
quences and needs [2, 4, 6, 8]. It should be noted 
that being unpredictable and versatile in attacks 
is also an essential factor in performance [2, 4, 6, 
8]. Additionally, being quick, accurate, and flex-
ible in the use of boxing skills is also one of the 
requirements for success [23]. 

Nevertheless, the complexity of these skills 
increases with the degree of variability, diversity 
and technical-tactical resources [2, 4-6, 8]. Thus, 
it is necessary to take into account the rules and 
technical features of each modality as they also 
allow the use of other skills (e.g., spinning back 
hands/fists, grabs, grips, kicks, knees, elbows, 
takedowns, throws, chokes, joint locks) [4, 8], 
considering that trying to punch in a context in 
which kicks, knees, throws or submission skills 
are also allowed is very different from when they 
are not [4, 8]. Different rules require different 
profiles of perceptual-motor performance which 
leads to differences in dynamics [2, 4, 8]. 

Therefore, the punch attack must be carried out 
considering the best defence at the same time it 
is performed, according to the possible counterat-
tacks (e.g., punches, kicks, knees, throws) [2, 4, 6, 8]. 
Regarding counterpunches, these can take different 
forms of execution: anticipated, simultaneous, and 
posterior against the opponent’s attack [2]. In this 
matter, a recent study showed that the anticipated 
counterattack is the most efficient form used by 
both winners and losers, followed by the simulta-
neous and posterior [2]. However, their frequency 
was used differently between winners and losers: 
the winners performed more often the anticipated, 
followed by the simultaneous and, finally, the pos-
terior, while the inverse was observed in the con-
text of the losers [2]. It becomes clear that fighting 
on counterpunching is an effective combat strat-
egy [2, 3]. This is the art of exploring areas exposed 
by the opponent when he attacks, turning his attack 
into an advantage [9].

Why boxing skills are performed
Boxing skills have proven to be quite efficient and 
effective in ultimate full-contact, performed by 
expert fighters from different combat sports [2-4]. 
Its use aims to create adequate distances to carry 
out defences and precise attacks/counterattacks 
to strategic anatomical points [2-4]. In fact, punch-
ing skills are the cause of a significant number of 
knockout in full-contact combat sports [39, 40, 3]. 
Moreover, evasion skills allow the fighter to unbal-
ance the opponent and also to keep the upper 
segments free to perform anticipated or simulta-
neous counterpunches, which have proven to be 
the most efficient ways to counterpunch [2, 8].

In the art of boxing, the “left hook”, when well 
executed, is considered to be the most dev-
astating blow; the “uppercut” becomes more 
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effective in infighting because it is a characteris-
tic small-space strike, while the “jab” is the most 
used punch technique (primary boxing blow) [9]. 
This is a blow that aims to create and keep ade-
quate distances with the opponent to perform 
other fighting techniques (e.g., cross, kicks, take-
downs) [46, 4, 8]. In full-contact hybrid combat 
sports (e.g., ultimate full-contact, combat sambo, 
MMA), straight punches (i.e., jab, cross) are the 
most used and efficient, because they generate 
favourable distances for the use of kicks and, in 
short/close distances, the use of grappling (e.g., 
clinch, arm drag, takedown) limits the use of short 
punches (i.e., hook, uppercut) [4, 8]. Also, in per-
cussion combat sports (i.e., striking sports) such 
as sanda/sanshou, an observational study about 
one of the best fighters showed a success rate of 
70% in the use of straight punches, followed by 
30% in the use of swing punch [23]. Also another 
study concludes that straight punches are effec-
tive in different combat sports due to the high 
impact and speed they reach (over 10 m/s) [47]. 

Boxing skills form quick combinations useful to 
include other techniques effectively and power-
fully, such as: straight punches (i.e., jab, cross); 
left hook and right low kick/high roundhouse 
kick; jab and spinning back kick or double take-
down [25, 2]. The effectiveness of kicking skills 
(performed in the sequence of boxing skills) is 
a result not only of adequate distances, but also 
of the pendulum effect or counterbalances cre-
ated by the footwork/displacements and body 
rotations [2, 8]. Also, using feints (e.g., blows sim-
ulation, body movements, drop his/her hands) 
to create opportunities is an effective combat 
strategy, causing the opponent to perform the 
expected actions to counterattack them. Finally, 
boxing skills allow fighters to fluidly connect all 
combat skills moves and break the opponent’s 
rhythm [4, 6]. 

When boxing skills are usually performed
The effectiveness of boxing skills is highlighted 
as a support for the efficient application of other 
skills. The winning and most efficient fighters in 
the ground fighting (i.e., ground striker style or 
submission grappler style) were the same ones 
who also showed greater efficiency in the stand-
ing strike (i.e., mainly boxing and then kicking) [4].

In addition, the application of boxing skills 
depends on contextual opportunities but also on 
the fighter’s own boxing potential and intentions, 

creating the appropriate opportunities and antic-
ipating the consequences [2, 4, 6, 8]. In a study 
comparing the total values (winners and losers) 
of different distances (i.e., contextual variation) 
with styles/skills, higher correlations between 
specific styles/skills and specific distances are 
verified, evidencing that fighters choose specific 
styles and skills according to the perceived dis-
tance for the efficiency of the attack. However, 
the choice of the proper distance by the fighters 
to perform efficient attacks was also taken into 
consideration [4].

It is not enough to react spontaneously according 
to the contextual opportunities without cognitively 
perceiving, interpreting and deciding on specific 
and correct actions at the right time, while artic-
ulating styles/skills with distances [2, 4]. Thus, the 
fighters’ decision to use boxing skills is the result of 
the fighter and the fighter-context interaction [4, 8].

The conditional, coordinative and 
psychological capabilities adequate to 
maintain the technical-tactical performance 
of boxing throughout the combat
Full-contact combat sports involve fights with 
a complex structure and intermittent moments of 
higher intensity, so they demand multifaceted goals 
from fighters [5, 7, 8]. In this sense, for fighters to 
have an efficient technical-tactical performance, it 
is essential that they develop skills and all condi-
tional capabilities optimally to maintain technical-
tactical performance during combat [5, 7, 8].

Fights require the fighter to be well prepared in 
both anaerobic and aerobic endurance [29, 5,  
7, 8]. Lactic and alactic anaerobic system is neces-
sary to support short, fast and powerful actions that 
are repeated throughout the fight, with Adenosine 
Triphosphate and Phosphocreatine (ATP-PC) and 
glycolytic energetic processes (initial 10 seconds 
and to approximately 120 seconds of maximal 
intensity) [48, 49, 6]. The Aerobic (Oxidative) sys-
tem is always present and is important for recov-
ery between the aforementioned vigorous actions 
and also during the break between rounds (inter-
vals) [48, 49, 6]. In this way, high-intensity interval 
methods (e.g., circuit training, high intensity inter-
val training (HIIT), and intermittent training) are 
recommended to improve the physical condition 
of athletes since through this method it is possi-
ble to simultaneously improve the anaerobic and 
aerobic systems and neuromuscular performance, 
increasing lactic acid tolerance, ATP-PC energy 
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sources and the efficiency of oxygen use in recov-
ery between high-intensity actions [15, 34, 28, 48, 
50, 51, 32, 52, 53]. According to previous studies, 
the HIIT program (“short intervals” <60 s) is short 
sequences of certain repeated exercises under max-
imum intensity efforts (oxygen consumption ≥90% 
of maximal oxygen [VO2max]) interspersed with 
periods of rest through low intensity exercises (15 s 
exercises & 15 s rest, or respectively: 15- & 30-; 20- 
& 20-; 10- & 20-) [27, 54, 29, 55]. In addition, the 
HIIT training with boxing-specific techniques has 
been shown to be effective to increase the punches 
frequency during a fight [29, 56, 5-8].

Also, plyometric training methods are recom-
mended to develop explosive actions (e.g., power-
ful punching combinations) [57, 29, 5]. In addition, 
through these methods (articulating the time-
duration and types of contents and pauses), it will 
be possible to simultaneously develop other spe-
cific qualities such as fluidity, agility, synchroniza-
tion, coordination, reaction time, fast feet, hand 
speed [5, 8].

In this sense, it is important to highlight that 
through training based on specific technical-
tactical exercises (e.g., boxing skills), in addition 
to the development of technical-tactical skills, 
the conditional and psychological capacities are 
also optimally developed for the demands of the 
fight [5, 8]. It is noteworthy that through this pro-
cess, fighters develop more contextualized capa-
bilities, becoming more energy efficient [5-8]. In 
addition, cognitive processes adapt to the evolu-
tion of effort, as during performance there tends 
to be an inverse relationship between cognitive 
demands and lactate production, whose effect 
is greater in full-contact hybrid combat sports 
such as combat sambo, in which boxing skills are 
also allowed [24].

CONCLUSIONS

Full-contact combat sports in hybrid or percus-
sion styles are sports with a complex structure 
and intermittent high-intensity that have boxing 
skills and dynamics in common. These skills are 
performed in combined or isolated way under 
offensive, counter-offensive or defensive dynam-
ics. The use of boxing skills requires fundamen-
tal technical-tactical knowledge from fighters 
(“how?”, “why?”, and “when?” to perform) and 
their improvement and development through 

training methods that simultaneously develop 
conditional skills in an optimal way, respecting 
the characteristics of the individual and the sport.

Boxing skills play an important role during com-
bat, contributing to winning fights. Its correct 
and adequate use, considering the biomechani-
cal, cognitive, and ecological dynamic bases, pro-
vides high efficiency and effectiveness in combat. 
It should be noted that: i) most knockout out-
comes in full-contact combat sports are caused 
by fist blows, mainly through combinations and 
counterattacks; ii) boxing skills, mainly straight 
punches or hooks synchronized with body move-
ments, footwork and displacements, allow the 
fighters to better control combat distances in the 
form of performing other techniques (e.g., kicks, 
knee, takedowns) more imperceptibly with flu-
idity and power; iii) counterpunches are a very 
efficient strategy in combat, mainly carried out in 
advance or simultaneously with the opponent’s 
attacks. The evading/dodging becomes more 
effective in the pre-execution of these counter-
attacks as they keep the upper segments free to 
counterattack.

Suggestion for future studies: to analyse the 
effectiveness of boxing skills in other combat 
sports through experiential or observational 
methodologies. Also, the present methodology 
can be used to verify, for example, the efficiency 
and transversality of taekwondo leg techniques 
to other combat sports.

Practical recommendations using boxing 
skills
Ultimately, to be successful in full-contact com-
bat sports, it is necessary to master boxing skills, 
not only for their effectiveness, but also to pro-
vide support for the most effective execution of 
kicks, knees strikes or takedowns.

Thus, it is suggested to develop: 

Boxing-specific exercises that promote the 
improvement and development of boxing skills, 
respecting the fundamentals of this art (i.e., 
stances, distances and combat styles, displace-
ments and footwork, dodging, blocks, parries, 
biomechanical aspects of punching and coun-
terpunching). In order to better automate and 
increase the efficiency of boxing skills, it is sug-
gested to include specific boxing sessions in 
training programs. 
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Exercises that articulate boxing techniques 
with other specific techniques from differ-
ent modalities, considering biomechanical, bio 
informational and functional principles, such 
as increasing fluidity and power in the lower 
segments techniques (i.e., kicks, knees). These 
techniques should be used following an oppos-
ing upper segments technique (a punch or last 
punch of a punching combination, e.g., fin-
ish on left punch – kick with right leg or finish 
on right punch – kick with left leg); to con-
trol the distance, one must combine jabs and 
lead-leg skills; to maintain proper distance for 
long-range or short-range leg techniques, the 
fighters must use proper fist strikes (i.e., straight 
or short punches); to perform throws or other 
techniques, use fist simulations; to the ground 
fighting performance. It is suitable to develop 

punching drills, such as “ground and pound” as 
it has proven to be the most effective combat 
strategy to win when fighting on the ground.

Execute technical-tactical skills under loads iden-
tical to combat efforts, primarily through high-
intensity interval or intermittent methods.

Sparring is the recommended exercise par excel-
lence for its representativeness.

Training with plastrons (boxing mitt workout/
focus pad training) is also excellent as it allows 
the coach to assume the role of the opponent, 
creating situations identical to competition (con-
textualized from an ecological perspective) and at 
the same time analytically automating the tech-
niques (from a cognitive perspective).

REFERENCES

1. Lee-Barron JR. The martial science of boxing 
and its contribution to military close combat. 
Ido Mov Cult 2012; 12(4): 20-25

2. Pinto FCL, Neiva HP, Nunes C et al. Anticipated, 
simultaneous and posterior counter- attack 
efficiency in Ultimate Full Contact. Arch Budo 
Sci Martial Art Extreme Sport 2020; 16: 53-62

3. Pinto FCL, Neiva H, Nunes C et al. Ultimate 
Full Contact: Fight Outcome Characterization 
Concerning Their Methods, Occurrence Times 
and Technical–Tactical Developments. Int J 
Environ Res Public Health 2020; 17(19): 1-9

4. Pinto FCL, Neiva HP, Nunes C et al. Ultimate Full 
Contact offensive efficiency analysed through 
styles and combat distances: a confluence of 
cognitive and ecological approaches. Arch Budo 
Sci Martial Art Extreme Sport 2020; 16(1): 16-27

5. Loio F, Neiva HP, Marinho DA et al. Desportos 
de combate híbridos em “Full Contact”: teori-
zação da performance dos lutadores e reco-
mendações práticas para a intervenção dos 
treinadores. Cent Pesqui Desenvolv Desport 
2021; 1-14 [in Portuguese]

6. Pinto FCL. Ultimate Full Contact WUFC World 
Championship – technical and tactical perfor-
mance analysis through observation of com-
petitive performance. Covilhã: University of 
Beira Interior; 2021

7. Pinto FCL, Neiva HP, Ferraz R. Theoretical 
Basis of Technical-tactical Behavior and its 
Application in Ultimate Full Contact Training. 
Open Sports Sci J 2021; 14(1): 9-13

8. Pinto FCL, Neiva H, Marques MC et al. Utilizing 
contextualized skills and coach intervention to 
optimize ultimate full contact fighters’ perfor-
mance. Ido Mov Cult J Martial Arts Anthrop 
2022; 22(4): 22-32

9. Patterson F, Sugar BR. Inside boxing. Chicago: 
Contemporary Books Publishing Group; 1974

10. Balmaseda Alburquerque M. Escuela cubana 
de boxeo su enseñanza y preparacion tècnica. 
Sevilla: Wanceulen, S.L.; 2009: 181 [in Spanish]

11. De Quel ÓM, Bennett SJ. Perceptual-cognitive 
expertise in combat sports: A narrative review 
and a model of perception-action. Rev Int 
Ciencias Deport 2019; 15(58): 323-338

12. Eganov A, Cherepov E, Bykov V et al. 
Coordination abilities responsible for techni-
cal actions in martial arts at various levels of 
motor dichotomy of upper limbs. J Phys Educ 
Sport 2020; 20(2): 848-851

13. Filimonov VI, Koptsev KN, Husyanov ZM et 
al. Boxing: Means of increasing strength of 
the punch. Natl Strength Cond Assoc J 1985; 
7(6): 65-66

14. Guidetti L, Musulin A, Baldari C. Physiological 
factors in middleweight boxing performance. J 
Sports Med Phys Fitness 2002; 42(3): 309-314

15. Chen X. A Comparative Study of Chinese Sanda 
and Western Kickboxing from the Perspective 
of Sports Culture. Proceedings of the 2nd 
International Conference on Culture, Education 
and Economic Development of Modern Society 
(ICCESE 2018); 2018 Mar 1-3; Moscow, Russia. 
Adv Soc Sci Educa Humanit Res 2018; 205: 
1221-1224

16. Junaydulloevich AM, Istamovich AK. Basic 
laws and descriptions of ways to develop 
technical skills in boxing. Web Sci Int Sci Res 
J 2021; 2(05): 15-26 

17. El Ashker S. Technical and tactical aspects 
that differentiate winning and losing perfor-
mances in boxing. Int J Perform Anal Sport 
2011; 11(2): 356-364

18. Slimani M, Chaabene H, Miarka B et al. 
Kickboxing review: Anthropometric, psy-
chophysiological and activity profiles and 
injury epidemiology. Biol Sport 2017; 34(2): 
185-196

19. Hickey K. Boxing: The Amateur Boxing 
Association Coaching Manual. London: Kaye 
and Ward Ltd.; 1980: 12-30, 205-210, 227-235

20. Scanlon TF, Poliakoff MB. Combat Sports in 
the Ancient World: Competition, Violence, and 
Culture. The Classical World. New Haven: Yale 
University Press; 1989: 482

21. Girginov V, Parry J. the Ancient Olympic 
Games. the Olympic Games Explained. Austin: 
University of Texas Press; 2010: 16-34

22. Pinto F. Percepção sobre as competências do 
treinador de Desportos de Combate. 2016; 
Available from: URL: http://bdigital.ipg.pt/
dspace/handle/10314/2279 [in Portuguese]

23. Zhao H. Analysis on Wushu Sanda of Zhang 
Kaiyin wining factor. Proceedings of the 2nd 
International Conference on Economics, 
Management Engineering and Education 
Technology; 2016 Nov 12-13; Sanya, China. 
Paris: Atlantis Press; 2017: 423-426

24. Coco M, Buscemi A, Tušak M et al. Attentive 
Processes and Blood Lactate in the Sambo. Int 
J Environ Res Public Health 2022; 19(3): 1113

25. Ambroży T, Rydzik Ł, Kędra A et al. The effec-
tiveness of kickboxing techniques and its rela-
tion to fights won by knockout. Arch Budo 
2020; 16: 11-17

26. Davidenko IA, Bolotin AE, Sergeev AN. Factors 
conditioning high effectiveness of training with 
striking and wrestling technique combinations 
use in combat sambo. Rus J Phys Educ Sport 
2021; 16(1): 10-15



Review Article | Science of Martial Arts

10 | VOLUME 18 | 2022 smaes.archbudo.com

27. Vercesi G. El Método intermittent en el boxeo 
y las artes marciales. Lect Educ Fís Deportes 
(B. Aires) 2001; 7: 43 [in Spanish]

28. Smith MS. Physiological profile of senior and 
junior England international amateur boxers. 
J Sport Sci Med 2006; 5(CSSI): 74-89

29. Buse GJ, Santana JC. Conditioning strategies 
for competitive kickboxing. Strength Cond J 
2008; 30(4): 42-48

30. James LP, Haff GG, Kelly VG et al. Towards 
a Determination of the Physiological 
Characteristics Distinguishing Successful Mixed 
Martial Arts Athletes: A Systematic Review of 
Combat Sport Literature. Sports Med 2016; 
46: 1525-1551

31. Slimani M, Chaabène H, Davis P et al. 
Performance Aspects and Physiological 
Responses in Male Amateur Boxing 
Competitions: A Brief Review. J Strength Cond 
Res 2017; 31(4): 1132-1141

32. Ruddock A, James L, French D et al. High-intensity 
conditioning for combat athletes: Practical rec-
ommendations. Appl Sci 2021; 11(22): 10658

33. Ghosh AK, Goswami A, Ahuja A. Heart rate and 
blood lactate response in amateur competitive 
boxing. Indian J Med Res 1995; 102: 179-183 

34. Khanna GL, Manna I. Study of physiological 
profile of Indian boxers. J Sport Sci Med 2006; 
5(CSSI): 90-98

35. Chaabène H, Tabben M, Mkaouer B et al. 
Amateur Boxing: Physical and Physiological 
Attributes. Sport Med 2015; 45(3): 337-352

36. Chamari K, Padulo J. ‘Aerobic’ and ‘Anaerobic’ 
terms used in exercise physiology: a critical 
terminology reflection. Sport Med - Open 
2015; 1(1): 1-4

37. Nassib S, Hammoudi-Nassib S, Chtara M et al. 
Energetics demands and physiological responses 
to boxing match and subsequent recovery. J 
Sports Med Phys Fitness 2017; 57(1-2): 8-17

38. Davis P, Wittekind A, Beneke R. Amateur box-
ing: Activity profile of winners and losers. Int 
J Sports Physiol Perform 2013; 8(1): 84-91

39. Hutchison M, Cusimano M, Lawrence D et al. 
Comprehensive analysis of ‘knockouts’ in Mixed 
Martial Arts (MMA). Br J Sports Med 2013; 47: e1

40. Adam M, Pujszo R, Kuźmicki S et al. MMA 
fighters’ technical-tactical preparation – fight 
analysis: a case study. J Combat Sport Martial 
Arts 2015; 6(1): 35-41 

41. Turner A, Baker E, Miller S. Increasing the 
impact force of the rear hand punch. Strength 
Cond J 2011; 33(6): 2-9

42. Zhou CY, Xu HH, Cheng J et al. Analysis on 
the features of the application of the tech-
niques in the seventh city games wushu 
sanda finals. Proceedings of the Xi’an 2012 
International Conference of Sport Science & 
Physical Education; 2012 Oct 15-18; Xi’an, 
China. Edgbaston: World Academic Union; 
2012: 97-101

43. Stanley E, Thomson E, Smith G et al. An anal-
ysis of the three-dimensional kinetics and 
kinematics of maximal effort punches among 
amateur boxers. Int J Perform Anal Sport 2018; 
18(5): 835-854

44. Dinu D, Louis J. Biomechanical Analysis of 
the Cross, Hook, and Uppercut in Junior vs. 
Elite Boxers: Implications for Training and 
Talent Identification. Front Sport Act Living 
2020; 2: 598861

45. Burdukiewicz A, Pietraszewska J, Stachoń A et 
al. Anthropometric profile of combat athletes 
via multivariate analysis. J Sports Med Phys 
Fitness 2018; 58(11): 1657-1665

46. Ouergui I, Hssin N, Franchini E et al. Technical 
and tactical analysis of high level kickbox-
ing matches. Int J Perform Anal Sport 2013; 
13(2): 294-309 

47. Beránek V, Votápek P, Stastny P. Force and 
velocity of impact during upper limb strikes in 
combat sports: a systematic review and meta-
analysis. Sport Biomech 2020; 1-19

48. Powers SK, Howley ET. Exercise physiology: 
Theory and application to fitness and perfor-
mance. 10th ed. New York: McGraw-Hill; 2012

49. Davis P, Leithäuser RM, Beneke R. The ener-
getics of semicontact 3 × 2-min amateur box-
ing. Int J Sports Physiol Perform 2014; 9(2): 
233-239

50. MacInnis MJ, Gibala MJ. Physiological adapta-
tions to interval training and the role of exercise 
intensity. J Physiol 2017; 595(9): 2915-2930

51. Kostikiadis IN, Methenitis S, Tsoukos A et al. 
The effect of short-term sport-specific strength 
and conditioning training on physical fitness 
of well-trained mixed martial arts athletes. J 
Sports Sci Med 2018; 17: 348-358

52. Franchini E. High-intensity interval training 
prescription for combat-sport athletes. Int. J 
Sports Physiol Perform 2020; 15(6): 767-776

53. Vasconcelos BB, Protzen GV, Galliano LM et 
al. Effects of High-Intensity Interval Training 
in Combat Sports: A Systematic Review with 
Meta-Analysis. J Strength Cond Res 2020; 
34(3): 888-900

54. Gibala MJ. High-intensity interval training: 
a time-efficient strategy for health promotion? 
Curr Sports Med Rep 2007; 6(4): 211-213

55. Buchheit M, Laursen PB. High-intensity interval 
training, solutions to the programming puzzle: 
Part II: Anaerobic energy, neuromuscular load 
and practical applications. Sport Med 2013; 
43(10): 927-954

56. Herrera-Valenzuela T, Carter J, Leiva E et al. 
Effect of a short HIIT program with specific 
techniques on physical condition and activ-
ity during simulated combat in national-level 
boxers. Sustain 2021; 13(16): 8746

57. Chu DA, Panariello RA. Jumping into plyo-
metrics. National Strength and Conditioning 
Association Journal. Champaign: Human 
Kinetics; 1985

58. Dictionary of Sport and Exercise Science. 
Over 5,000 Terms Clearly Defined. London: 
A & B Black; 2006

59. Bolach B, Witkowski K, Zerzut M et al. Injuries 
and overloads in thai boxing (muay thai). Arch 
Budo 2015; 11: 339-349

60. https://en.wikipedia.org/wiki/Sambo_(mar-
tial_art) (accessed 2022 Aug 02)

61. Kent M. The Oxford Dictionary of Sports 
Science and Medicine. Oxford-New York- 
Tokyo: Oxford University Press; 1994

62. Piepiora P, Witkowski K. Personality profile of 
combat sports champions against neo-gladia-
tors. Arch Budo 2020; 16: 281-293

63. Kotarbiński T. Problematyka ogólnej teorii 
walki. In: Kotarbiński T. Hasło dobrej roboty. 
Vol 2. Warszawa: Wiedza Powszechna; 1984: 
125-136 [in Polish]

64. Krzemieniecki LA, Kalina RM. Agon – a term 
connecting the theory of struggle with belles-
lettres. A perspective of inter-disciplinary 
research. Arch Budo 2011; 7: 255-265

65. Kalina RM. Agonology as a deeply esoteric sci-
ence – an introduction to martial arts therapy on 
a global scale. Proc Manuf 2015; 3: 1195-1202

66. Kalina RM. Agonology – the prospect of an effec-
tive defence of peace and unrestricted freedom 
of scientists. Arch Budo 2016; 12: 1-13

Cite this article as: Loio Pinto FC, Branquinho L, Marinho DA et al. The efficiency and transversality of traditional boxing skills to several full-contact combat 
sports: a narrative review Arch Budo Sci Martial Art Extreme Sport 2022; 18: 1-10


