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Masterclass Certificate in Fencing Nutrition for Endurance

Energy Systems for Fencing Performance

ATP-PCr System — Primary energy pathway for short, high-intensity bursts such as lunges and attacks.
Related terms: Phosphocreatine, anaerobic alactic, immediate energy. Provides ATP within 0-10seconds;
replenishment depends on creatine kinase activity. Practical application: Include 10-15second maximal
effort drills with full recovery to enhance PCr resynthesis. Challenge: Maintaining PCr stores during repeated
bouts without adequate rest.

Aerobic Base Training — Foundation of endurance capacity for prolonged bouts and recovery between
points. Related terms: VO,max, lactate threshold, steady-state cardio. Improves mitochondrial density and
capillary perfusion, supporting oxidative ATP production. Practical application: 30-45 Minute low-intensity
runs or cycling 3-4 times weekly. Challenge: Balancing volume to avoid overtraining while still developing
aerobic efficiency.

Anaerobic Glycolysis — Energy system that breaks down glucose without oxygen, yielding ATP for efforts
lasting 30-120 seconds. Related terms: Lactate production, glycolytic flux, fast-twitch fibers. Generates
pyruvate — lactate, causing transient acidosis. Practical application: Interval sets of 30-60 seconds at 85-95%
max heart rate with 2-3 minute active recovery. Challenge: Managing lactate clearance to prevent
performance decline during consecutive actions.

Beta-Oxidation — Metabolic process of breaking down fatty acids to generate acetyl-CoA for the Krebs cycle.
Related terms: Long-chain fatty acids, mitochondrial transport, aerobic metabolism. Becomes dominant
after ~20 minutes of moderate-intensity activity. Practical application: Incorporate long-duration,
low-intensity sessions to enhance fatty-acid utilization. Challenge: Ensuring sufficient carbohydrate
availability for high-intensity phases while promoting fat oxidation.

Cardiovascular Efficiency — Ability of the heart and vasculature to deliver oxygenated blood to working
muscles. Related terms: Stroke volume, cardiac output, arterial compliance. Higher efficiency reduces heart
rate at given workloads. Practical application: Monitor resting and training heart rates; use heart-rate
variability (HRV) to assess adaptation. Challenge: Detecting subtle declines that may signal overreaching.

Creatine Supplementation — Dietary strategy to increase intramuscular phosphocreatine stores. Related
terms: Loading phase, maintenance dose, muscle phosphocreatine. Enhances performance in short,
explosive actions and speeds PCr recovery. Practical application: 0.3 G/kg body weight per day for 5-7 days
loading, then 3-5g/day maintenance. Challenge: Individual variability in response and potential
gastrointestinal discomfort.

Delayed Onset Muscle Soreness (DOMS) — Post-exercise muscle pain peaking 24-72 hours after intense
activity. Related terms: Micro-trauma, inflammatory response, eccentric loading. Affects fencing-specific
muscle groups such as quadriceps and forearms. Practical application: Incorporate active recovery,
foam-rolling, and adequate protein intake to mitigate severity. Challenge: Distinguishing DOMS from
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injury-related pain.

Electrolyte Balance — Maintenance of plasma concentrations of sodium, potassium, calcium, and magnesium
for neuromuscular function. Related terms: Hydration status, sweat loss, cramping. Essential during
prolonged tournaments with high sweat rates. Practical application: Consume electrolyte-rich fluids
(=500-700 mg sodium per liter) and foods (bananas, dairy) before and after bouts. Challenge: Individual
sweat composition variability requiring personalized plans.

Fast-Twist Fibers — Typella and Ilb muscle fibers predominating in rapid, powerful movements. Related
terms: Glycolytic capacity, contraction speed, fatigue resistance. Contribute to explosive lunges, ripostes,
and parries. Practical application: Plyometric drills and heavy-load, low-rep strength training to stimulate
hypertrophy and neuromuscular recruitment. Challenge: Balancing fiber-type training to avoid excessive
fatigue in later rounds.

Fuel Timing — Strategic ingestion of carbohydrates and proteins before, during, and after training or
competition. Related terms: Pre-exercise meal, intra-event fueling, post-exercise recovery. Optimizes
glycogen stores, maintains blood glucose, and supports muscle repair. Practical application: 1-2 G/kg
carbohydrate 3-4 hours pre-match; 30-60 g carbohydrate per hour during extended sessions; 20-30g
protein within 30 minutes post-exercise. Challenge: Gastrointestinal tolerance under competition stress.

Glycogen Supercompensation — Process of loading muscles with excess carbohydrate to maximize glycogen
stores. Related terms: Carbohydrate loading, tapering, metabolic adaptation. Increases endurance capacity
for multiple bouts. Practical application: 3-4 Days of high-carbohydrate intake (=10-12g/kg) combined with
reduced training volume. Challenge: Risk of gastrointestinal distress and weight gain impacting agility.

Heart-Rate Variability (HRV) — Measurement of the variation in time intervals between heartbeats, reflecting
autonomic balance. Related terms: Parasympathetic tone, recovery index, stress monitoring. Higher HRV
indicates better recovery and readiness. Practical application: Daily morning HRV tracking using a chest
strap or finger sensor; adjust training load based on trends. Challenge: Interpreting data amidst external
stressors (travel, competition anxiety).

High-Intensity Interval Training (HIIT) — Training method alternating short bursts of maximal effort with brief
recovery periods. Related terms: VO,max, anaerobic capacity, work-to-rest ratio. Improves both aerobic and
anaerobic systems relevant to fencing. Practical application: 8 x 30-Second sprints at 90-95 % HRmax with
30-second active recovery. Challenge: Ensuring proper technique under fatigue to prevent injury.

Hydration Strategies — Protocols to maintain fluid balance before, during, and after fencing activities.
Related terms: Plasma volume, sweat rate, urine specific gravity. Dehydration >2 % body mass impairs
cognitive and motor performance. Practical application: Weigh before and after training to estimate sweat
loss; replace 150 % of fluid deficit within 2 hours post-session. Challenge: Individual sweat rates vary widely;
over-hydration may cause hyponatremia.

Iron Status — Level of circulating iron and ferritin essential for oxygen transport via hemoglobin. Related
terms: Anemia, erythropoiesis, endurance performance. Low iron reduces VO.max and fatigue resistance.
Practical application: Screen ferritin annually; supplement 18-30 mg elemental iron daily if ferritin Ketogenic
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Adaptation — Metabolic shift toward increased reliance on ketone bodies for fuel during low-carbohydrate
intake. Related terms: Beta-hydroxybutyrate, fat oxidation, metabolic flexibility. May benefit athletes seeking
reduced glycogen dependence. Practical application: 4-6 Weeks of <50 g carbohydrate per day, monitoring
performance in low-intensity drills. Challenge: Potential decline in high-intensity explosive output critical for
fencing actions.

Lactate Threshold (LT) — Exercise intensity at which lactate accumulation exceeds removal, causing a rapid
rise in blood lactate. Related terms: Anaerobic breakpoint, steady-state, pacing. Training near LT improves
tolerance to high-intensity bouts. Practical application: Perform incremental treadmill test to identify LT
(~2mmol/L); schedule interval sessions at 90-95% of LT pace. Challenge: Accurately determining LT without
laboratory equipment.

Muscle Fiber Recruitment — Sequence by which motor units are activated during fencing movements.
Related terms: Motor unit pool, firing frequency, neuromuscular coordination. Begins with slow-twitch
fibers, progressing to fast-twist as intensity rises. Practical application: Incorporate drills that progressively
increase speed and force to train recruitment patterns. Challenge: Ensuring proper technique as
high-intensity recruitment can increase injury risk.

Neuromuscular Fatigue — Decline in the ability of the nervous system to activate muscles effectively. Related
terms: Central fatigue, peripheral fatigue, reaction time. Manifests as slower footwork, delayed riposte, and
reduced grip strength. Practical application: Use reaction-time tests and hand-grip dynamometry before
and after bouts to monitor fatigue. Challenge: Differentiating fatigue from psychological stress during
competition.

Oxidative Phosphorylation — Mitochondrial process producing ATP through electron transport chain using
oxygen. Related terms: Aerobic metabolism, ATP yield, mitochondrial density. Dominates energy provision
after ~2 minutes of sustained effort. Practical application: Long-duration, moderate-intensity training to
stimulate mitochondrial biogenesis. Challenge: Ensuring sufficient oxygen delivery during high-intensity
exchanges without compromising explosiveness.

Periodization — Structured planning of training phases to peak performance at target competitions. Related
terms: Macrocycle, mesocycle, microcycle. Balances volume, intensity, and recovery. Practical application:
12-Week macrocycle with preparatory (high volume, low intensity), competitive (tapered volume, high
intensity), and transition phases. Challenge: Adjusting periodization for unexpected tournament schedule
changes.

Plasma Volume Expansion — Increase in circulating blood volume, enhancing thermoregulation and oxygen
transport. Related terms: Hypervolemia, heat acclimation, cardiovascular adaptation. Achieved through heat
exposure and sustained aerobic training. Practical application: Train in warm environments (>30°C) for
10-14 days, monitoring core temperature. Challenge: Risk of heat-related illness if acclimation is insufficient.

Pre-Exercise Meal — Nutritional intake 2-4 hours before competition to supply readily available energy.
Related terms: Carbohydrate loading, gastric emptying, glycemic index. Ideal composition: 1-4 G/kg
carbohydrate, moderate protein, low fat and fiber. Practical application: Oatmeal with banana and whey
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protein 3 hours pre-match. Challenge: Individual tolerance; overeating may cause discomfort.

Protein Synthesis — Cellular process of building new muscle proteins post-exercise. Related terms: MTOR
pathway, leucine trigger, anabolic window. Essential for recovery and adaptation after strength and
plyometric sessions. Practical application: Ingest 0.4 G/kg protein within 30 minutes post-training,
emphasizing high-leucine sources. Challenge: Timing around competition when meals may be limited.

Recovery Nutrition — Dietary strategy to restore glycogen, repair muscle, and re-hydrate after training.
Related terms: Carbohydrate-protein ratio, glycogen resynthesis, electrolyte replenishment. Practical
application: 1G/kg carbohydrate plus 0.3 G/kg protein within 2 hours post-match; include potassium-rich
foods. Challenge: Ensuring compliance during tournament travel when food options are restricted.

Respiratory Exchange Ratio (RER) — Ratio of carbon dioxide produced to oxygen consumed, indicating
substrate utilization. Related terms: Carbohydrate oxidation, fat oxidation, metabolic flexibility. RER =0.7
Suggests predominant fat use; =1.0 Indicates carbohydrate dominance. Practical application: Use portable
metabolic carts during submaximal runs to assess fuel mix. Challenge: Equipment cost and need for trained
personnel.

Reactive Strength Index (RSI) — Measure of explosive strength calculated from jump height divided by
ground-contact time. Related terms: Plyometrics, stretch-shortening cycle, neuromuscular power. High RSI
correlates with rapid footwork and lunges. Practical application: Perform depth jumps weekly, aiming for RS
>2.0 M/s. Challenge: Maintaining technique quality to avoid ankle injuries.

Resistance Training — Structured weight-lifting program to develop muscular strength and power. Related
terms: Hypertrophy, maximal strength, periodization. Benefits include increased force production for attacks
and improved injury resilience. Practical application: 3-Day split focusing on squats, deadlifts, bench press,
and core work; 3-5 sets of 3-6 reps at 285 % 1RM. Challenge: Balancing volume to prevent interference with
endurance sessions.

Resting Metabolic Rate (RMR) — Energy expended by the body at complete rest, influencing total caloric
needs. Related terms: Basal metabolic rate, thermogenesis, body composition. Accurate RMR measurement
aids in individualized nutrition planning. Practical application: Indirect calorimetry assessment in the
morning after an overnight fast. Challenge: Variability due to hormonal fluctuations and recent activity.

RPE Scale (Rate of Perceived Exertion) — Subjective rating of effort ranging from 6-20 (Borg) or 0-10
(modified). Related terms: Training intensity, self-regulation, load monitoring. Aligns perceived effort with
physiological markers. Practical application: Target RPE 7-8 during interval sets to ensure appropriate
intensity without heart-rate equipment. Challenge: Individual differences in perception can lead to under- or
over-training.

Sprint Interval Training (SIT) — Extreme form of HIIT consisting of maximal-effort sprints (<30seconds) with
long recoveries. Related terms: Phosphocreatine turnover, anaerobic power, metabolic stress. Enhances
ATP-PCr system capacity and improves VO,max. Practical application: 4 x 20-Second all-out bike sprints with
4-minute passive recovery. Challenge: High neuromuscular demand may increase injury risk if not properly
supervised.
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Strength-Speed Ratio — Relationship between maximal force output and movement velocity. Related terms:
Power development, force-velocity curve, sport-specific performance. Optimal ratio ensures quick, powerful
actions without compromising speed. Practical application: Test one-rep max (1RM) and load a barbell for
maximal velocity (30-50% 1RM) to assess ratio. Challenge: Maintaining both strength and speed
throughout a training cycle.

Supplement Timing — Scheduling of ergogenic aids relative to training sessions. Related terms: Pre-workout,
intra-workout, post-workout. Influences absorption and effectiveness. Practical application: Ingest caffeine
30 minutes pre-match for heightened alertness; take beta-alanine 20 minutes before high-intensity drills to
buffer acidity. Challenge: Individual tolerance and potential gastrointestinal upset.

Thermoregulation — Body's ability to maintain core temperature during exercise. Related terms: Sweat rate,
vasodilation, heat acclimation. Critical in hot competition venues. Practical application: Wear breathable
fabrics, pre-cool with ice vests, and hydrate with electrolytes. Challenge: Rapid temperature fluctuations in
indoor arenas with variable ventilation.

Training Load Monitoring — Systematic tracking of volume, intensity, and frequency to manage fatigue.
Related terms: Session RPE, GPS metrics, training impulse (TRIMP). Provides data for adjusting programs.
Practical application: Log each session’s duration, intensity, and RPE; calculate weekly TRIMP to stay within
target range. Challenge: Ensuring accurate self-reporting and integrating data across multiple coaches.

VO,max Testing — Maximal oxygen uptake measurement reflecting aerobic capacity. Related terms:
Cardiorespiratory fitness, maximal aerobic power, treadmill protocol. Higher VO,max supports faster
recovery between points. Practical application: Graded exercise test to exhaustion with gas analysis; use
result to set aerobic training zones. Challenge: Test variability due to motivation, equipment calibration, and
environmental conditions.

Warm-Up Protocol — Structured pre-competition routine to prepare neuromuscular and cardiovascular
systems. Related terms: Dynamic stretching, activation drills, priming. Reduces injury risk and enhances
performance. Practical application: 10-Minute routine including jogging, leg swings, light shadow fencing,
and short explosive bursts. Challenge: Time constraints during tournaments may limit thorough warm-ups.

Weighted Vest Training — Use of external load to increase training intensity while preserving movement
patterns. Related terms: Overload principle, plyometric resistance, muscular endurance. Enhances power
output for lunges and footwork. Practical application: 5-10 % Body weight vest during agility ladder drills.
Challenge: Altered biomechanics may increase joint stress if load is excessive.

Water-Electrolyte Repletion — Process of restoring fluid and mineral balance after sweat loss. Related terms:
Isotonic drinks, hyponatremia, plasma osmolality. Essential for maintaining nerve conduction and muscle
contraction. Practical application: Consume 150 % of measured sweat loss volume within 2 hours
post-match, using a drink containing 30-50 mmol/L sodium. Challenge: Individual tolerance to different
beverage compositions.

Whole-Body Vibration (WBV) — Training modality using mechanical oscillations to stimulate muscle activity.
Related terms: Neuromuscular activation, proprioception, post-activation potentiation. May improve
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balance and explosiveness. Practical application: 3 x 60-Second bouts at 30-40 Hz with 2-minute rest before
fencing-specific drills. Challenge: Limited evidence on long-term performance benefits and need for proper
supervision.

Zone Training — Division of training intensity into heart-rate or power zones (e.G., Z1-Z5). Related terms:
Aerobic base, threshold, VO,max. Enables precise control of metabolic stress. Practical application: Allocate
70% of weekly cardio to Z2 (60-70 % HRmax), 20 % to Z4 (85-90 % HRmax), and 10% to Z5 (=95 % HRmax).
Challenge: Accurate zone determination requires baseline testing.

Acid-Base Balance — Regulation of pH in muscles and blood during high-intensity effort. Related terms:
Bicarbonate buffering, lactate accumulation, metabolic acidosis. Influences fatigue onset. Practical
application: Supplement sodium bicarbonate (0.3 G/kg) 60-90 minutes before high-intensity intervals to
increase buffering capacity. Challenge: Gastrointestinal distress and individual response variability.

Biomechanical Efficiency — Ratio of mechanical work output to metabolic energy input during fencing
actions. Related terms: Kinetic chain, leverage, movement economy. Higher efficiency reduces energy cost
of repeated attacks. Practical application: Video analysis to refine foot placement and blade trajectory,
aiming for smoother force transfer. Challenge: Translating technical tweaks into measurable metabolic
savings.

Carbohydrate Periodization — Manipulating carbohydrate intake across training cycles to optimize
adaptation. Related terms: Low-carb training, high-carb recovery, metabolic flexibility. Low-carb days
stimulate fat oxidation; high-carb days replenish glycogen for peak sessions. Practical application: 2-3
Low-carb days (=3 g/kg) interspersed with 1-2 high-carb days (=7-10g/kg) aligned with key workouts.
Challenge: Maintaining energy levels and preventing chronic fatigue.

Dynamic Stretching — Active movements that increase range of motion while mimicking sport-specific
actions. Related terms: Proprioceptive neuromuscular facilitation, functional mobility, pre-exercise
activation. Improves joint readiness for lunges and fleches. Practical application: Leg swings, arm circles, and
shadow fencing with controlled tempo during warm-up. Challenge: Avoiding overstretch that may reduce
muscle stiffness needed for rapid force transmission.

Endurance Circuit Training — Combination of aerobic and sport-specific drills performed in a continuous
loop. Related terms: Metabolic conditioning, sport-specific endurance, active recovery. Simulates the
intermittent nature of fencing bouts. Practical application: 5-Minute circuit of footwork, blade work, and
light cardio repeated 3-4 times with minimal rest. Challenge: Balancing intensity to avoid premature fatigue.

Fatigue Index — Quantitative measure of performance decline over repeated bouts (e.G., Time drop in sprint
repeats). Related terms: Repeatability, power decrement, recovery capacity. Higher index indicates lower
fatigue resistance. Practical application: Perform 6 x 30-second maximal sprints; calculate percentage decline
in peak power. Use results to tailor conditioning. Challenge: Ensuring consistent motivation across repeats.

Fencing-Specific Energy Demand Profile — Composite analysis of the proportion of ATP-PCr, glycolytic, and
aerobic contributions during a typical bout. Related terms: Metabolic profiling, bout analysis, energy system
weighting. Guides targeted training emphasis. Practical application: Video-track bout duration, intensity
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spikes, and rest intervals; allocate training percentages accordingly (e.G., 40 % ATP-PCr, 30 % glycolytic, 30%
aerobic). Challenge: Variability between individual styles and competition formats.

Glucose Transporters (GLUT4) — Cellular proteins facilitating glucose entry into muscle cells during and after
exercise. Related terms: Insulin sensitivity, muscle glycogen synthesis, metabolic adaptation. Upregulated by
endurance training. Practical application: Incorporate post-exercise carbohydrate ingestion to exploit GLUT4
translocation for rapid glycogen replenishment. Challenge: Insulin resistance in athletes with low
carbohydrate diets.

Heat Shock Proteins (HSP) — Molecular chaperones expressed in response to thermal stress, protecting
cellular proteins. Related terms: Cellular protection, stress adaptation, recovery. Enhanced HSP expression
improves tolerance to high-temperature training. Practical application: Short heat exposure sessions (e.G.,
Sauna 15 minutes) post-training to stimulate HSP synthesis. Challenge: Balancing heat stress with recovery
demands.

High-Protein Diet — Nutrition plan emphasizing protein intake >1.6 G/kg body weight daily. Related terms:
Muscle repair, satiety, nitrogen balance. Supports strength gains and lean-mass maintenance. Practical
application: Distribute protein across 4-5 meals, each containing 0.3-0.4 G/kg. Challenge: Meeting protein
goals without excessive caloric surplus, especially during weight-category considerations.

Interval Training — Structured alternation of work and rest periods to target specific energy systems. Related
terms: Work-to-rest ratio, metabolic stress, conditioning. Versatile for both aerobic and anaerobic
development. Practical application: 4 x 4-Minute bouts at 80-85% HRmax with 2-minute active recovery.
Challenge: Ensuring proper intensity to elicit desired adaptation.

Ketone Supplementation — Ingestion of exogenous ketone esters or salts to raise circulating
B-hydroxybutyrate. Related terms: Alternative fuel, metabolic efficiency, cognitive performance. May spare
glycogen during prolonged training. Practical application: 25G ketone ester 30 minutes before a long
endurance session. Challenge: Strong taste, gastrointestinal issues, and limited evidence for high-intensity
sports.

Landing Mechanics — Technique for absorbing impact after jumps or lunges to protect joints. Related terms:
Eccentric control, joint loading, injury prevention. Proper knee flexion and hip engagement reduce ACL
strain. Practical application: Plyometric drills emphasizing soft landings and progressive depth. Challenge:
Habituating correct mechanics under fatigue.

Long-Term Potentiation (LTP) — Sustained increase in synaptic strength following repeated activation,
underlying skill acquisition. Related terms: Neural plasticity, motor learning, repetition. Relevant for refining
blade technique. Practical application: Repetitive, focused shadow fencing with feedback to reinforce neural
pathways. Challenge: Overtraining may blunt LTP, necessitating adequate rest.

Low-Glycemic Index Foods — Carbohydrate sources that cause gradual blood-glucose rise (e.G., Oats,
legumes). Related terms: Sustained energy, insulin response, satiety. Useful for pre-competition meals when
longer digestion time is needed. Practical application: 45-Minute pre-match oatmeal with berries. Challenge:
Ensuring sufficient carbohydrate availability for high-intensity demands.
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Metabolic Flexibility — Ability to switch efficiently between carbohydrate and fat oxidation based on
intensity. Related terms: Substrate utilization, training adaptation, energy efficiency. Improves performance
across varied bout tempos. Practical application: Combine fasted low-intensity cardio with high-intensity
interval sessions weekly. Challenge: Monitoring to avoid excessive fatigue or compromised glycogen stores.

Muscle Glycogen Sparing — Training approach that reduces reliance on glycogen during submaximal work,
preserving it for high-intensity bursts. Related terms: Fat oxidation, training adaptation, endurance.
Achieved through low-carb training and high-intensity intervals. Practical application: Perform 2-3 low-carb
steady-state rides per week. Challenge: Risk of decreased overall performance if glycogen depletion occurs
prematurely.

Neurotransmitter Balance — Regulation of central chemicals such as dopamine, serotonin, and
norepinephrine affecting focus and mood. Related terms: Mental fatigue, arousal, cognitive function.
Nutrition (e.G., Tyrosine) and sleep influence balance. Practical application: Consume tyrosine-rich foods
(e.G., Turkey, cheese) before competitions to support alertness. Challenge: Individual sensitivity and
potential interactions with stimulants.

Oxygen Debt Repayment — Process of restoring oxygen levels post-exercise, linked to excess post-exercise
oxygen consumption (EPOC). Related terms: Recovery metabolism, lactate clearance, aerobic replenishment.
Faster debt repayment improves readiness for subsequent points. Practical application: Incorporate active
recovery (light jogging) immediately after high-intensity drills. Challenge: Monitoring EPOC accurately
without specialized equipment.

Periodized Carbohydrate Cycling — Structured variation of carbohydrate intake aligned with training phases.
Related terms: Fuel periodization, metabolic training, performance optimization. Aligns high-carb days with
competition peaks, low-carb days with adaptation blocks. Practical application: 5-Day high-carb window
before major tournament; 3-day low-carb phase during base building. Challenge: Maintaining energy
balance and preventing chronic low-carb fatigue.

Physical Literacy — Fundamental movement competence enabling sport-specific skill development. Related
terms: Motor skills, coordination, proprioception. Strong literacy underpins efficient footwork and blade
control. Practical application: Incorporate fundamental agility and balance drills early in training cycles.
Challenge: Assessing literacy levels across athletes with varied backgrounds.

Power-Duration Curve — Graphical representation of maximal power output over varying time intervals (e.G.,
58S, 30s, 2min). Related terms: Critical power, anaerobic capacity, endurance. Guides individualized training
zones. Practical application: Perform all-out tests at multiple durations; plot results to identify strengths and
deficits. Challenge: Ensuring maximal effort and consistent testing conditions.

Pre-Exercise Hydration — Fluid intake before activity to achieve euhydration. Related terms: Urine specific
gravity, thirst, plasma volume. Reduces early performance decrement. Practical application: Drink 5-7 ml/kg
body weight 2 hours before match; top up with 2-3 ml/kg 15 minutes prior. Challenge: Individual bladder
tolerance and risk of over-hydration.

Recovery Modalities — Techniques to accelerate post-exercise restoration (e.G., Compression, contrast baths,

Read online: https://learnuni.com/glossaries/28288210/energy- LearnUNI - 25 Jul 2026
systems-for-fencing-performance



LearnlUINI GLOSSARY

LEARNING SHOULD BE FREE

massage). Related terms: Muscle perfusion, inflammation reduction, neuromuscular recovery. Practical
application: Wear graduated compression sleeves for 30 minutes post-match; alternate 1-minute hot and
cold water immersion. Challenge: Evidence variability and athlete preference.

Resistance Band Training — Use of elastic bands to provide variable resistance throughout motion. Related
terms: Eccentric overload, functional strength, mobility. Enhances sport-specific pulling and pushing actions.
Practical application: Band-resisted lunges and shoulder rotations 2-3 times weekly. Challenge: Selecting
appropriate band tension to match strength levels.

Rhabdomyolysis Prevention — Strategies to avoid severe muscle breakdown from extreme exertion. Related
terms: CK elevation, myoglobin, hydration. Important during high-volume conditioning blocks. Practical
application: Limit daily training volume, ensure adequate protein and fluid intake, monitor creatine kinase
levels. Challenge: Detecting early symptoms amidst normal fatigue.

Rolling Average Heart Rate — Continuous calculation of heart-rate mean over a set time window (e.G.,
5-Minute). Related terms: Intensity monitoring, training zones, cardiovascular drift. Provides smoother
assessment of effort during fencing bouts with variable intensity. Practical application: Set wearable device
to display 5-minute rolling average; adjust pacing accordingly. Challenge: Device accuracy and data lag.

Sabre-Specific Energy Profile — Metabolic demands unique to sabre, emphasizing rapid, high-frequency
actions (=30-40% ATP-PCr, 50-60 % glycolytic, 10-20 % aerobic). Related terms: Bout tempo, reaction time,
muscular endurance. Guides targeted conditioning. Practical application: Prioritize short sprint intervals and
rapid footwork drills; incorporate moderate-intensity cardio for recovery capacity. Challenge: Balancing high
glycolytic load with injury risk.

Strength Endurance — Ability to sustain submaximal force over extended repetitions. Related terms:
Muscular stamina, time-under-tension, fatigue resistance. Supports repeated attacks and defensive actions.
Practical application: 3 x 15-20 Reps of body-weight squats with controlled tempo; progress to weighted
variations. Challenge: Avoiding hypertrophy that may impede speed.

Supplement Synergy — Combined effect of multiple ergogenic aids (e.G., Caffeine + beta-alanine). Related
terms: Additive benefit, interaction, dosing strategy. Can enhance performance beyond single-nutrient use.
Practical application: Schedule caffeine 30 minutes pre-match and beta-alanine 90 minutes prior; monitor
tolerance. Challenge: Increased risk of side effects and need for individualized protocols.

Surface Electromyography (sEMG) — Non-invasive measurement of muscle activation patterns during
fencing movements. Related terms: Motor unit recruitment, activation timing, biomechanics. Informs
technique refinement. Practical application: Attach sEMG sensors to forearm extensors during lunges;
analyze onset latency to improve blade speed. Challenge: Signal noise and requirement for expert
interpretation.

Targeted Nutrition Periodization — Aligning macronutrient intake with specific training phases (e.G.,
High-protein during strength blocks, high-carb during competition). Related terms: Macro cycling,
performance nutrition, adaptation. Optimizes substrate availability. Practical application: Increase protein to
2.2 G/kg during strength emphasis weeks; raise carbohydrate to 6-8 g/kg during taper. Challenge: Logistical
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planning and athlete compliance.

Therapeutic Heat Application — Use of heat (e.G., Infrared lamps) to promote tissue elasticity and pain
reduction post-injury. Related terms: Vasodilation, collagen remodeling, recovery. Practical application:
10-Minute infrared session after intense training to aid muscle relaxation. Challenge: Timing heat
application appropriately to avoid exacerbating inflammation.

Training Load Autoregulation — Adjusting session intensity based on daily readiness indicators (e.G., HRV,
RPE). Related terms: Adaptive programming, fatigue monitoring, individualized training. Practical
application: If HRV drops >10% from baseline, reduce interval intensity or increase rest. Challenge: Requires
consistent data collection and coach responsiveness.

Uncoupling Protein (UCP) Expression — Mitochondrial proteins that dissipate proton gradient, generating
heat instead of ATP. Related terms: Thermogenesis, metabolic efficiency, adaptation. May increase with
regular heat exposure. Practical application: Incorporate heat-acclimation sessions to modestly raise UCP
levels, enhancing tolerance to warm environments. Challenge: Potential reduction in ATP efficiency if
over-expressed.

Upper-Body Power Development — Training focused on rapid force generation in arms, shoulders, and core
for blade acceleration. Related terms: Medicine-ball throws, plyometric push-ups, rotational power. Practical
application: 3 x 8 Medicine-ball rotational throws per session; progress load as technique improves.
Challenge: Maintaining shoulder health while increasing explosive loads.

VO, Kinetic Modeling — Analysis of how quickly oxygen uptake rises at the onset of exercise. Related terms:
Aerobic lag, on-kinetics, performance. Faster kinetics reduce reliance on anaerobic systems during bout
starts. Practical application: Perform step-test on treadmill; assess time constant (t) and implement training
to shorten T (e.G., High-intensity intervals). Challenge: Requires specialized equipment and expertise.

Weight Management for Category Fencing — Nutritional and training strategies to achieve optimal body
weight for weight-restricted divisions. Related terms: Caloric deficit, lean-mass preservation, re-hydration.
Practical application: Create modest calorie deficit (-300kcal/day) while maintaining high protein intake;
schedule re-hydration protocol before weigh-in. Challenge: Avoiding loss of strength and power during
rapid weight cuts.

Whole-Food Nutrient Timing — Scheduling of natural food sources (e.G., Fruit, dairy, grains) to meet energy
and recovery needs without reliance on supplements. Related terms: Dietary periodization, food synergy,
gut health. Practical application: Pre-match banana and yogurt for quick carbs and protein; post-match
chicken rice bowl for glycogen and amino acids. Challenge: Timing meals around competition logistics and
personal preferences.

Yoga for Flexibility — Incorporation of yoga poses to improve muscular extensibility and joint range of
motion. Related terms: Static stretching, mobility, injury prevention. Practical application: 20-Minute yoga
session focusing on hip openers and spine twists twice weekly. Challenge: Ensuring consistent practice
amidst busy training schedules.
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Zone 5 Sprint Training — Sessions targeting maximal aerobic power (>95 % HRmax). Related terms: VO,max,
high-intensity interval, lactate threshold. Enhances ability to sustain high-speed footwork. Practical
application: 6 x 30-Second all-out sprints on treadmill with 2-minute active recovery. Challenge: High
physiological stress necessitates adequate recovery.

Acute Carbohydrate Loading — Short-term increase in carbohydrate intake (28-10g/kg) 24-48 hours before

competition to maximize glycogen stores. Related terms: Glycogen supercompensation, pre-event nutrition,
energy availability. Practical application: Consume carbohydrate-rich meals (pasta, rice, fruit) while reducing
training volume in the final two days. Challenge: Gastrointestinal discomfort and potential weight gain.

Biomechanical Power Output — Quantification of force generated during fencing actions (e.G., Lunges
measured in watts).

Read online: https://learnuni.com/glossaries/28288210/energy- LearnUNI - 25 Jul 2026
systems-for-fencing-performance



