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Annotation:

This thesis examines methods to improve the strike reaction speed of sambo athletes as they
prepare for hand-to-hand combat competitions. “Strike reaction” refers to the ability to quickly
respond to an opponent’s attack or to initiate a rapid counter-strike — a critical skill in both
sport and combat settings. Through a review of sports science literature and training
methodologies, the thesis explores the components of reaction time (simple and choice
reaction), the role of anticipation and reflexes, and drills or technologies that can enhance
reaction speed. Key findings indicate that elite combat athletes typically have significantly
faster reaction times than novices due to superior perceptual anticipation and neural adaptation.
Training interventions such as specialized reaction drills, neuromuscular electrical stimulation,
and sensory focus techniques can yield measurable improvements in reaction speed (e.g.,
reductions in response latency by ~9% after targeted training). The thesis discusses practical
exercises — from partner drills that train fighters to read pre-attack cues to modern reaction
light systems — and underscores the importance of reducing the latency of response (the time
between seeing a stimulus and initiating movement). Additionally, it addresses the need to
train decision reaction time (choosing the correct response among options) since hand-to-hand
combat often involves complex stimuli. The discussion includes how psychological factors
like staying relaxed under pressure and not “freezing” contribute to faster reactions, as well as
how consistent training can override natural startle responses (e.g., flinching). Concluding, the
thesis provides evidence-based recommendations for coaches to incorporate reaction
enhancement protocols in sambo training, ultimately improving athletes’ readiness and
performance in hand-to-hand combat events.

Keywords: Reaction time; reflexes; combat sambo; hand-to-hand combat; anticipation;
neuromuscular training; response speed; perceptual training

In both sport sambo and combat sambo (which includes striking, akin to mixed martial arts),
the outcome of a bout can be decided in fractions of a second. The ability to react swiftly to
an opponent’s moves — whether to evade, block, or counterattack — is a defining attribute of
high-level fighters. This “strike reaction” encompasses not only raw reflex speed but also the
perceptual and decision-making processes that allow an athlete to recognize an incoming strike

and respond appropriately. In preparation for hand-to-hand combat competitions, where strikes
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are exchanged freely (often under rules similar to MMA or army hand-to-hand combat),

training the reaction speed of sambo athletes becomes crucial.

Reaction time in a martial context is multi-faceted. We can break it down into: simple reaction
time (reacting to a single, expected stimulus — e.g., a visual cue to start a drill), choice reaction
time (reacting when there are multiple possible stimuli and responses — e.g., opponent might
punch or kick, and one must respond correctly to either), and anticipation (predicting and
reacting before the opponent’s move fully unfolds). Elite fighters excel not merely because
their nerves conduct signals faster, but because through experience they have learned to
anticipate and read opponents’ intentions, effectively buying themselves extra time by reacting
to pre-attack cues.

The training of reaction speed is an established component in many combat sports regimes.
Traditional methods include drills like mirror sparring (one athlete initiates movements that
the other must mirror instantly), pad work with unpredictable cues (the coach calls out or
flashes a target randomly and the athlete must hit it), and playing reaction games (such as
trying to touch the partner’s knee or shoulder while they try to avoid it). In recent years,
technology has augmented reaction training, with tools such as reaction light systems (arrays
of lights that flash and the athlete must hit or move to them) and computer-based reflex
trainers. Additionally, methods like neuromuscular electrical stimulation (NMES) have
emerged, aiming to speed up the muscle contraction part of reaction by strengthening neural
drive to muscles.

This thesis reviews the scientific understanding of reaction speed improvement in combat
sports and relates it to practical training for sambo fighters. It investigates questions such as:
What is the typical reaction time advantage that experts have over novices, and how can
training close that gap? What drills have been empirically shown to decrease reaction latency
in strikers? How important is cognitive anticipation versus pure reflex, and how do we train
each? The thesis also covers the often-overlooked aspect of inhibiting maladaptive reactions,
like the instinct to flinch or close one’s eyes when a punch comes — overcoming this is
necessary for an efficient counter. By synthesizing findings from sports physiology,
neuroscience, and coaching practice, we aim to provide a comprehensive picture of how sambo
athletes can refine their strike reactions to gain a competitive edge.

The purpose of this study is to substantiate and highlight effective methods for improving
the strike reaction of sambo athletes in preparation for hand-to-hand combat competitions. It
seeks to identify training interventions and principles that can reduce athletes’ reaction time to
attacks and enhance their ability to anticipate and counter opponent strikes.

The object of research is the reaction capability of sambo athletes, specifically the speed and

accuracy of their responses to striking actions during combat situations. This includes their
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sensorimotor response system as it relates to perceiving an opponent’s movements and
executing defensive or offensive maneuvers.

The subject of research is the training process and exercises aimed at developing faster strike
reaction times in sambo practitioners. It covers specific drills, technologies, and coaching
strategies designed to sharpen reflexes, improve decision-making speed under combat
conditions, and strengthen the neuromuscular pathways for quick responses.

This thesis employs a qualitative analysis of existing literature and research data. Methods
include a review of experimental studies measuring reaction time in martial artists (e.g., karate,
tackwondo, boxing, and sambo), analysis of training program case studies that focus on reflex
development, and examination of sports science findings on neurological and muscular factors
affecting reaction speed. Sources range from academic journals in sports physiology and
psychology to coaching manuals and anecdotal reports from experienced trainers. Key terms
like “reaction time in combat sports,” “reflex training,” and “anticipation in martial arts” were
used to gather relevant information. The research also considers comparative data — for
instance, differences in reaction times between elite and amateur fighters — to infer the impact
of expertise on reaction. Where quantitative data is available (like milliseconds improvements
after an intervention), it is noted to provide objective measures of effectiveness. The
intersection of physiological measurement (reaction time tests) with practical training is a
focus, bridging the lab and the dojo.

Results

Baseline Differences: Experts vs. Novices: Research consistently shows that expert combat
sport athletes have significantly faster reaction times than novices or non-athletes. A
systematic review and meta-analysis by Zhang et al. (2022) concluded that experts reacted
notably faster than non-experts in most combat sports, including striking arts like boxing and
tackwondo. The difference in reaction time can be attributed in part to neural adaptations —
through years of practice, experts’ nervous systems process combat-relevant stimuli more
efficiently. For example, their visual system is trained to pick up on subtle precursors to attacks
(a shift of shoulder, a tensing of the abdomen) and their motor system is primed to initiate the
appropriate response with minimal delay. This aligns with findings in karate: experienced
karate athletes demonstrate shorter reaction times to both simple and choice stimuli compared
to beginners. In fencing, another combat sport, advanced fencers have been shown to react
about 10-20% faster than novices to sudden attacking movements, especially when the attack
is one they are familiar with.

One important insight is that choice reaction time — which involves deciding on the correct
response — improves with expertise even more so than simple reaction. Experts not only react

faster, but they choose better responses under time pressure. In a hand-to-hand combat
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scenario, this could mean the difference between a simple flinch and a well-timed
counterattack. Notably, however, a 2015 study on karate athletes found that simple laboratory-
based choice reaction tests (like pressing a button in response to a light) did not always

correlate with competitive success. This suggests that generic reaction time, as measured in
isolation, might not capture the specific perceptual-motor skills used in actual fights.
Therefore, training needs to be context-specific.

Training Techniques to Improve Reaction:

1. Sport-Specific Reaction Drills: Coaches often use drills that closely simulate fight
conditions to train reaction. For example, a common drill in sambo and other striking martial
arts 1s “attack and defend” sparring — one partner is designated to attack with random strikes,
and the other’s goal is solely to evade or block and counter as quickly as possible. Over time,
the defending partner’s reactions become sharper as they learn to recognize telegraphic cues
of common strikes (such as a hip rotation telegraphing a roundhouse kick) and react
preemptively. Another drill is having a partner execute various strikes to different target areas
in a random order; the trainee must perform the correct block or dodge for each. These drills
improve choice reaction time by forcing the athlete to discriminate what kind of attack is
coming and select the appropriate response rapidly.

Anecdotal evidence from sambo coaches indicates that consistent practice of such drills leads
to fighters “seeing the punch coming earlier,” which in effect is improved anticipation. In
Russian hand-to-hand combat training, it is emphasized that ““a fighter needs to learn to react
to the stimuli preceding the action — for example, not reacting when the punch lands (which is
too late) but reacting to the opponent’s preparatory movements”. This means training the eyes
and mind to catch the initiation of an attack (the shoulder drop, the step forward) and begin
one’s defensive action at that moment. Through repetitive drilling, these early cues become
triggers for reflex-like responses.

2. Reaction Games and Reflex Drills: Reaction games make training fun and competitive while
honing reflexes. One such game described in boxing and sambo circles is the “slap-hand game”
or igra v khlopushki. Two partners stand facing each other; one holds out a palm, and the other
tries at random intervals to slap that palm, while the first must pull the hand away quickly.
Essentially, the defender is reacting to the attacker’s sudden movement. This game sharpens
visual reaction and teaches the body to respond without hesitation. Variations include trying
to touch the opponent’s knee or foot — improving lower-body reaction and coordination.
Another popular tool is the reaction ball — a small ball that bounces unpredictably due to its
irregular shape. Athletes drop or throw it against a wall and then attempt to catch it as it
ricochets at random angles, forcing them to react quickly with hand-eye coordination. This
can be incorporated in sambo training for improving general reflexes and agility.
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Jump-rope drills are surprisingly effective for developing quick feet and overall coordination,
indirectly contributing to reaction ability. Quick footwork can help a fighter reposition or
evade immediately upon recognizing a threat. Athletes who are light and active on their feet

(a quality jump-rope training builds) can often “beat” the strike by distance or angle — a form
of reaction where instead of blocking, the athlete is simply not there to be hit.

3. Technology-Assisted Training: Modern training devices have made inroads in reaction
training:

o Light-based systems: Devices like flashing lights on a board (e.g., FITLIGHT or Blazepod
systems) are used where an athlete must hit or move to the light that turns on, as quickly as
possible. Coaches can program sequences or random patterns, sometimes corresponding to
different attacks (e.g., if the top light flashes, simulate blocking a high punch; if a lower light
flashes, sprawl to avoid a leg attack). Studies have shown that such reactive agility training
can improve both visual processing speed and motor response. They also engage the brain’s
decision-making under time constraints, improving choice reaction.

o Video-based anticipation training: Athletes watch video scenarios of opponents initiating
moves and must indicate quickly what the coming attack is or what they would do. For
instance, a video might show an opponent starting either a left jab or a right hook; the training
athlete hits a pad corresponding to which attack it is as fast as possible. While this is more
cognitive, it improves the recognition phase of reaction, which is arguably the most important
part. Fast reaction is as much about seeing the opportunity or threat as it is about moving fast.
oNeuromuscular Electrical Stimulation (NMES): A cutting-edge approach reported in a 2024
study by Makronasios et al. involved applying NMES to the muscles used in kicking for
martial arts athletes, in conjunction with training. The results were impressive: after 5 weeks
of supplemental NMES training, the athletes’ reaction time for executing a roundhouse kick
improved by about 9.2% (and execution speed by ~5.9%). Essentially, NMES can enhance the
explosive activation of muscles, thereby cutting down the motor response delay once the
decision to move is made. While that study focused on kicking, similar principles could be
applied to upper body strikes or movements in sambo. This suggests that incorporating NMES
in a training camp could give a small but meaningful edge in quickness. However, such
equipment may not be widely available, and its use requires caution and proper protocols.

4. Plyometric and Reaction Combination: Some training programs merge plyometric exercises
(which develop explosive power) with reactive components. For example, a drill might have
an athlete perform a series of quick plyometric jumps or medicine ball throws (to prime the
neuromuscular system), immediately followed by a reaction task like dodging a foam sword
strike from a partner. The idea is to train the body to be explosive and reactive in quick
succession, simulating the need to quickly counter-attack after an explosive movement or vice

versa.
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Reducing the Latency Phases: The total reaction time has several phases — perception
(seeing/hearing the cue), processing (deciding what to do), and motor initiation. Training can
target each:

« Perception: As mentioned, video recognition drills and live sparring sharpen the ability to
pick up cues faster. Athletes also learn to maintain a calm focus — a relaxed visual focus that
takes in the opponent’s torso/shoulders (the “core” where many telegraphs appear) rather than

staring at, say, the fists alone. This broader focus prevents missing cues.

« Processing/Decision: To speed decision-making, athletes practice scenarios until responses
become somewhat automatic. In essence, through repetition, the brain builds a library of “if
X, then Y responses. When a familiar pattern occurs (e.g., opponent drops weight on the lead
leg and hips twist — indicating a roundhouse kick incoming), the response (e.g., body lean back
or low block) can be launched as a reflex with minimal conscious deliberation. In psychology,
this is referred to as chunking and automatization of responses, characteristic of experts.

« Motor initiation and execution: This is where strength and conditioning contributes. A well-
conditioned athlete can physically move faster. Strength training, plyometrics, and overall
muscle conditioning reduce the time needed to overcome inertia. Moreover, flexibility can
play a role; an athlete with supple joints and well-conditioned tendons might achieve a faster
kick or punch because there’s less internal resistance. Reaction speed isn’t just neural — for
instance, if an athlete needs 0.3 seconds to lift their arm to guard the head, that’s partly
dependent on shoulder mobility and strength at speed.

Overcoming the Startle Reflex: A noteworthy aspect of strike reaction training is learning not
to freeze or flinch improperly. A natural untrained response to a sudden attack is often to
flinch, blink, or turn away — protective instincts that unfortunately can worsen outcomes in a
fight (you might expose yourself more or lose sight of the opponent). Through sparring and
controlled exposure, fighters are trained to override these reflexes. They keep their eyes open
and on the threat even when a strike comes at them. A specific drill for this is having a partner
throw light punches toward the face; the defender must keep eyes open, maintain guard, and
execute a light counter-punch immediately upon being touched. By experiencing numerous
light contacts, the fighter’s flinch response diminishes — their brain no longer perceives
incoming strikes as something to panic about, but rather something to address with a trained
response. “You will achieve that natural reflexes will be subordinated to the acquired ones
from training”, as one Russian source puts it. This is a critical transition: when under attack,
the athlete’s reactions become disciplined (learned responses like slipping, parrying,
countering) instead of instinctive duck-and-cover.

Quantitative Improvements: To give concrete examples: a study on adolescent tackwondo
practitioners found those who trained in TKD had significantly faster simple reaction times

(by about 20—-30 milliseconds on a ruler-drop test) than non-athletes. While 20 ms seems small,
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in high-speed exchanges it can be the margin needed to evade a punch. Another study on elite
tackwondo athletes showed that after a program including reaction drills and mental training
(like focus and arousal control), the athletes improved their choice reaction time by a

meaningful amount (the exact figures vary, but even a 5-10% improvement in choice RT was
noted). When applied to sambo, such improvements mean the fighter reacts a beat quicker —
perhaps turning a block that was barely on time into one that is comfortably executed, or
allowing a counterstrike to land before the opponent can recover guard.

Discussion

Improving strike reaction in sambo fighters is both an art and a science. The discussion must
consider the interplay of physiological limits and training adaptations, as well as the specificity
of combat scenarios. Reaction time has a genetic component — some individuals naturally have
faster reflexes — but virtually all athletes can markedly improve their practical reaction speed
through training.

One key discussion point is anticipation vs. pure reflex. Top fighters often appear almost
psychic, reacting to attacks that “haven’t happened yet.” This is anticipation: using experience
to predict likely actions. For instance, if a sambo fighter recognizes a familiar setup (opponent
drops lead hand slightly -> likely a jab is coming; opponent shifts weight -> a kick might
follow), they can initiate a response even before the full attack is in motion. This drastically
cuts down reaction time because they are effectively pre-empting the stimulus. Research in
sports vision and psychology (like studies of tennis players returning serves) shows that
experts use “advance cues” (like shoulder rotation, grip changes) to anticipate and react up to
100 ms faster than if they waited for ball contact. In combat sports, similar principles apply.
Therefore, training should emphasize pattern recognition: studying common combinations or
attack patterns and drilling responses to them. This 1s why fighters watch film of opponents —
not just to devise strategy, but to become primed for that opponent’s habits and tells.
However, one must caution that anticipation can be a double-edged sword if misapplied;
guessing wrong can lead to vulnerability. Thus, fighters are trained not to commit to a reaction
until certain, but rather to “prepare” mentally for likely scenarios. One heuristic is maintaining
a good defensive posture and balance at all times (good stance, hands up) — this way, the fighter
is half-prepared for anything, reducing the reaction needed. In essence, tactical positioning is
a form of pre-reaction that cuts down the necessary response time. A fighter who is already in
a proper guard doesn't need an extra 0.1 second to lift hands to block — they're already there.
Another topic is psychological state and reaction. High anxiety or being overly tense can slow
reactions by causing indecision or muscle stiffness. Conversely, being too relaxed can cause
one to be inattentive. An optimal state, often referred to as the “zone” or moderate arousal, is

ideal for quick reactions. Coaches often incorporate stress drills — for example, sparring after
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sprints to simulate fatigue, or having multiple opponents attack in succession — to train fighters
to keep reacting under stress and exhaustion. This builds not only physical stamina but mental
resilience to maintain sharp reflexes when tired or under pressure. A tired fighter’s reaction
time might degrade; training mitigates this.

Neural adaptations are also worth discussing. Reaction training can increase the speed of
neural processing in specific pathways. The use of NMES in the one study suggests that
targeting fast-twitch muscle fiber activation can shave off some delay in muscle contraction.
Reaction time improvement can also come from increased myelination of nerve fibers through
repetitive high-speed movements — essentially the nervous system becomes more efficient.
There's also evidence that repetitive reaction training can shorten the “motor program
retrieval” time in the brain — the brain gets faster at selecting and initiating the learned
response.

One must also consider that not all reaction improvements show up in lab tests — a fighter
might not test phenomenally on a generic light-and-buzzer test, but in the ring their reactions
are lightning-fast because they are context-specific. Thus, coaches focus on practical metrics:
Is the fighter getting hit less in sparring? Are they able to counter more effectively? These
outcomes define success of reaction training more than a millisecond value.

From a practical coaching perspective, periodization of reaction training is important. Early in
a training camp, one might do more isolated reaction drills (to drill fundamentals), whereas
closer to competition, reaction training should be integrated with sparring and tactical
scenarios so that the reactions are seamlessly part of the fighter’s game. Also, introducing
variability is crucial — if you only ever practice reacting to a jab, you might be caught off by a
hook. Thus, unpredictability in drills is key.

Some specific exercises coming out of the discussion:

. Using a tennis ball attached to a hat with elastic (often seen in boxing training): the
athlete punches the ball and it bounces back unpredictably, forcing head movement and eye
tracking — helps with reflexes and timing.

. Partner drills where the defender does not know what attack is coming (punch, kick, or
takedown) — improves overall alertness and layered reactions (because defending a takedown
vs. a punch are different, forcing choice).

. Dual-task drills (to mimic cognitive load): e.g., the athlete is doing light sparring and
simultaneously the coach calls out math problems or colors that the athlete must answer,
training the brain to react while partially distracted — building the ability to not lose reaction
speed under cognitive load (since real fights have many stimuli and sometimes confusion).
The discussion also notes that pure speed of reaction is not everything; timing is. Timing in
martial arts is about reacting at the right moment, which might mean a split-second delay can

actually be beneficial to ensure your counterattack lands when the opponent is open. Thus,
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advanced fighters sometimes intentionally wait a beat to time a perfect counter (this is often
seen in boxing counter-punchers). This is less about reaction speed and more about tactical
acumen. So as fighters progress, training shifts from just improving raw speed to refining
judgment of when and how to react for maximal effect.

Finally, consider safety in reaction training: some drills, if done too aggressively, could cause
injury (e.g., reacting to full-power strikes). It’s important these drills start slow and controlled,

then speed up as the athlete improves. Reaction speed should never come at the expense of
defensive technique — a fighter who tries to react with eyes closed or in a panic might dodge
one strike and walk into another. So fundamentals (guard, chin down, eyes on opponent) are
always reinforced alongside speed.

Conclusion

Improving the strike reaction of sambo athletes is a multi-dimensional endeavor that combines
sensory training, cognitive sharpening, and physical conditioning. The evidence and practices
reviewed in this thesis confirm that with targeted training, fighters can significantly reduce
their reaction time to attacks and increase the effectiveness of their responses, giving them a
crucial advantage in hand-to-hand combat competitions. Key conclusions include:

. Faster reactions come largely from the brain learning to anticipate and recognize attack
cues earlier. Athletes should engage in drills that expose them to a wide range of opponent
movements, allowing them to build a mental catalog of patterns. Over time, this results in what
appears to be “faster reflexes” but is actually smarter perceptual processing. As one training
insight put it, reacting not to the punch itself, but to the opponent’s preparation for the punch,
provides a time buffer that essentially speeds up the defensive reaction.

. Incorporating reaction-focused drills (like mirror drills, flash-pad exercises, reaction
games) into regular training can yield measurable gains. Empirical studies show improvements
on the order of 5-10% in reaction time after a few weeks of concentrated training. In
competitive terms, this could mean the difference between blocking a kick and getting hit by
it. For instance, the integration of NMES in training was shown to cut down striking reaction
time by around 0.05 seconds in elite athletes — a small but potentially decisive margin. Even
simpler, tackwondo-based drills improved young athletes’ ruler-drop test times significantly,
reinforcing that practice does make the reflexes quicker.

. The fastest reaction is of little use if the athlete’s technique or decision is flawed.
Training should ensure that as reaction speed increases, the responses remain tactically sound
and defensively responsible. This means pairing speed with accuracy. Athletes must also learn
to remain calm under fire; a composed mind reacts faster than a panicked one. Techniques
such as controlled sparring under fatigue and teaching athletes to breathe and stay relaxed help
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maintain reaction speed in real match conditions, where adrenaline can either sharpen or hinder
performance.

. A notable achievement of training is the suppression of the flinch reflex in favor of
trained responses. Through gradual exposure and trust-building exercises (for example, letting
a partner lightly tap them with punches while they practice countering), sambo athletes learn
to keep their eyes on the opponent and counterattack instantly rather than simply bracing. This

allows them to “trade” effectively — as soon as they evade or block, they strike back, often
catching the opponent off-guard. The confidence gained from this training also improves their
poise; they know they can handle fast exchanges, which in turn further improves reaction by
eliminating hesitation.

. It is encouraging that developing quick reactions does not mean sacrificing strategy —
in fact, it enhances it. A fighter with honed reflexes can execute complex tactics more fluidly.
They can choose to attack or defend at will, knowing their body will respond in time. The
thesis’s findings dispel any notion that reaction time is some fixed attribute; rather, it's a skill
that can be cultivated. However, it also acknowledges the findings like those of Martinez de
Quel et al. (2015) that pure reaction time alone doesn't guarantee victory. Thus, fighters and
coaches should pursue reaction training as one component of comprehensive preparation,
integrated with timing, technique, and strategy training.

In conclusion, enhancing strike reaction is a critical and achievable goal in combat sambo
training. By blending traditional reflex drills with modern methodologies and by focusing on
anticipation and proper response selection, coaches can significantly improve their athletes’
responsiveness. The competitive benefits are clear: a fighter who reacts a split-second faster
can evade more strikes and land more counters, often controlling the pace of the fight. As the
saying in combat sports goes, “the punch that knocks you out is the one you didn’t see
coming.” By training sambo athletes to see and react to strikes sooner, we greatly reduce the
likelihood of that unseen punch and increase their capacity to impose their own game.
Ultimately, faster strike reactions not only contribute to success in hand-to-hand combat
competitions but also enhance the safety of the athlete, as they are better equipped to defend
themselves. The recommendations from this thesis — from reaction games to high-tech
interventions — provide a roadmap for systematically developing this vital attribute in sambo
practitioners.
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