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Endurance Nutrition Strategies for Fencing Athletes

Fueling the Footwork

Carbohydrate is the primary fuel for the high‑intensity footwork that characterises fencing bouts. It exists in
two main forms: simple sugars such as glucose and fructose, and complex polysaccharides like starch.
Simple carbohydrates are rapidly absorbed, raising blood glucose within minutes, which is useful for short,
explosive actions. Complex carbohydrates digest more slowly, providing a steadier release of energy that
supports longer training sessions or multiple bouts in a competition day. For a fencer who must execute
rapid lunges, retreats, and advances for a total of 30 minutes of intermittent activity, a balanced intake of
both types ensures that immediate energy needs are met while preserving glycogen stores for later bouts. A
common mistake is to rely solely on simple sugars, which can lead to early spikes in blood glucose followed
by a rapid decline, causing fatigue and reduced concentration during the later phases of a match.

Glycogen is the stored form of carbohydrate located primarily in skeletal muscle and liver. In the context of
fencing, muscle glycogen fuels the quick, repetitive contractions needed for footwork and blade work. A
typical 70‑kg athlete stores approximately 400 grams of muscle glycogen, which can supply enough energy
for roughly 90 minutes of moderate‑intensity activity. When glycogen stores are depleted, the athlete
experiences a noticeable drop in power output and a slower reaction time, both of which are detrimental in
a sport where split‑second decisions matter. Practical application includes a pre‑competition carbohydrate
loading protocol: Consuming 8–10 g of carbohydrate per kilogram of body weight over a 36‑hour period,
emphasizing low‑fiber, high‑glycemic foods such as white rice, pasta, and fruit juices. Challenges arise when
an athlete has a sensitive gastrointestinal tract; high‑carb meals can cause bloating or cramping, so
individual tolerance testing is essential.

Glucose is the monosaccharide that circulates in the bloodstream and is the immediate source of energy for
the brain and working muscles. During a fencing bout, the brain’s demand for glucose remains constant,
supporting decision‑making, visual processing, and motor planning. Meanwhile, skeletal muscle extracts
glucose from the blood via insulin‑mediated transporters. A useful example is the ingestion of a 30‑gram
glucose gel 10–15 minutes before a competition; this can raise blood glucose modestly, providing a quick
energy boost without causing gastrointestinal upset. Challenges include maintaining stable glucose levels
throughout a tournament day that may involve several bouts separated by short recovery periods.
Over‑reliance on sugary snacks can lead to reactive hypoglycemia, where a rapid insulin response causes a
subsequent dip in blood glucose, impairing focus and coordination.

Glycemic Index (GI) ranks carbohydrate foods based on how quickly they raise blood glucose after
consumption. High‑GI foods (e.G., White bread, glucose tablets) cause rapid spikes, whereas low‑GI foods
(e.G., Oats, legumes) produce a slower, more sustained release. For fencing athletes, the timing of GI‑based
foods is crucial: High‑GI carbohydrates are ideal within the 30‑minute window before a bout to provide
immediate fuel, while low‑GI options are better for meals consumed 2–3 hours prior, ensuring a steady
supply of glucose without abrupt fluctuations. Practical application includes pairing a low‑GI carbohydrate
like sweet potato with a modest amount of protein and healthy fat at dinner the night before competition
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to promote glycogen replenishment while avoiding excessive insulin spikes. A common challenge is the
individual variability in glycemic response; factors such as gut microbiota, stress, and previous training
status can alter how a fencer’s body processes the same food, so personal experimentation is
recommended.

Glycemic Load (GL) expands on the GI concept by accounting for the actual carbohydrate amount in a
serving. A food with a moderate GI but a large portion size may have a high GL, leading to a significant
glucose excursion. In practice, a fencer might choose a snack containing 15 g of carbohydrate from a low‑GI
source (GL ≈ 5) rather than the same amount from a high‑GI source (GL ≈ 15) when aiming for a gentle rise
in blood glucose during a 10‑minute rest interval between bouts. Understanding GL helps prevent
inadvertent over‑consumption of carbohydrate, which can cause gastrointestinal discomfort and
unnecessary caloric intake, potentially affecting weight class considerations. One challenge is that many
processed foods have hidden sugars that inflate GL; careful label reading and portion control are essential.

Protein supports muscle repair, immune function, and the synthesis of enzymes involved in energy
metabolism. For fencing athletes, whose training includes repeated bouts of high‑intensity footwork,
protein intake is vital for repairing micro‑tears in fast‑twitch muscle fibers. A daily recommendation of 1.6–
2.2 G per kilogram of body weight is common, with an emphasis on high‑quality sources such as lean
poultry, fish, dairy, and plant‑based legumes. An example of practical application is consuming a post‑bout
protein shake containing 20–25 g of whey protein within 30 minutes after training, which maximizes muscle
protein synthesis due to the heightened anabolic window. Challenges include balancing protein with
carbohydrate intake; excessive protein without adequate carbs can impair glycogen replenishment, as
glycogen synthesis is insulin‑dependent and protein alone does not provide sufficient glucose.

Essential Amino Acids (EAAs) are the nine amino acids that the body cannot synthesize and must obtain
from the diet. Among them, leucine plays a pivotal role in activating the mTOR pathway, which triggers
muscle protein synthesis. For a fencer, ensuring adequate leucine (approximately 2–3 g per meal) can
accelerate recovery between training sessions, especially during intensive competition phases where bouts
are scheduled close together. A practical example is incorporating a serving of Greek yogurt (≈ 1 g leucine)
with a handful of almonds (≈ 0.5 G leucine) as a mid‑morning snack. Challenges arise when athletes follow
restrictive diets that limit protein sources; in such cases, a balanced EAA supplement may be necessary, but
it should be chosen carefully to avoid excess added sugars that could interfere with carbohydrate strategies.

Fat serves as a dense energy source, especially during lower‑intensity, longer‑duration activities such as
warm‑ups, cool‑downs, and recovery periods. While fencing bouts are predominantly anaerobic, the period
between bouts can be aerobic, allowing the body to tap into fat stores. Including healthy fats—particularly
monounsaturated and polyunsaturated fats—supports cell membrane integrity, hormone production, and
the absorption of fat‑soluble vitamins (A, D, E, K). A practical application is the inclusion of avocado or olive
oil in a pre‑competition meal, providing approximately 10–15 g of fat to enhance satiety without
compromising digestion. Challenges include the risk of delayed gastric emptying if high‑fat meals are
consumed too close to competition, potentially leading to nausea or reduced performance.

Omega‑3 Fatty Acids are long‑chain polyunsaturated fats known for their anti‑inflammatory properties. For
fencing athletes who experience repetitive stress on joints and muscles, omega‑3s can aid in reducing
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delayed‑onset muscle soreness and joint inflammation, thereby supporting quicker recovery between bouts.
Sources include fatty fish such as salmon, mackerel, and sardines, as well as plant‑based options like chia
seeds and walnuts. A typical dosage for athletes is 1–2 g of EPA/DHA combined per day, often achieved
through two servings of oily fish or a high‑quality fish oil supplement. Practical challenges involve ensuring
the supplement is free from contaminants such as mercury, which can be a concern with certain fish oils;
third‑party testing and certification are advisable.

Electrolyte balance is critical for maintaining muscle contraction efficiency, nerve impulse transmission, and
fluid homeostasis during fencing sessions, especially in warm venues or during prolonged tournaments.
Sodium, potassium, magnesium, and calcium are the primary electrolytes of concern. Sodium helps retain
water and supports plasma volume, while potassium is essential for repolarization of muscle cells.
Magnesium participates in ATP synthesis and muscle relaxation, and calcium is required for muscle
contraction initiation. A practical example is a low‑sugar sports drink containing 300–500 mg of sodium and
150–200 mg of potassium consumed during a 90‑minute competition block to replace sweat losses.
Challenges include the risk of over‑consumption leading to hypernatremia or gastrointestinal upset;
individualized sweat testing can guide precise electrolyte replacement strategies.

Sweat Rate quantifies the volume of fluid lost per hour during exercise and varies widely between
individuals, influenced by genetics, acclimatization, and environmental conditions. For a fencer, measuring
sweat rate (e.G., By weighing before and after a training session, accounting for fluid intake) helps tailor
hydration protocols. If a fencer loses 1.2 L per hour, a replacement plan might involve 150 % of that volume
(≈ 1.8 L) spread evenly across the competition day to ensure adequate rehydration and to accommodate
ongoing losses. Practical application includes using a reusable bottle marked with volume increments to
track intake. Challenges arise when sweating rates fluctuate dramatically due to temperature changes or
stress; athletes must remain adaptable, adjusting fluid volumes accordingly.

Hydration extends beyond fluid intake to include the osmolarity of consumed beverages. Isotonic fluids
(≈ 300 mOsm · kg⁻¹) are absorbed quickly, while hypertonic solutions can delay gastric emptying and cause
discomfort. For fencing, an isotonic drink with balanced carbohydrates (≈ 6 %–8 % solution) is optimal
during bouts, providing both fluid and a modest carbohydrate source without overwhelming the stomach.
An example is a commercially available sports drink that supplies 30 g of carbohydrate per liter along with
200 mg of sodium. Challenges include managing fluid intake in a sport where athletes may have limited
time for sipping between rapid exchanges; training the habit of small, frequent sips can mitigate
dehydration without compromising footwork speed.

Energy System refers to the metabolic pathways that generate ATP to fuel muscular activity. Three primary
systems are relevant to fencing: The phosphagen (ATP‑PC) system, glycolytic (anaerobic) system, and
oxidative (aerobic) system. The ATP‑PC system dominates during explosive actions lasting under 10
seconds, such as a single lunge or rapid retreat. The glycolytic system supports efforts lasting from 10
seconds to about 2 minutes, covering the majority of a typical bout that includes multiple high‑intensity
exchanges. The oxidative system becomes more active during warm‑ups, cool‑downs, and recovery intervals
lasting several minutes. Understanding which system predominates at each phase allows athletes to tailor
nutrition: Rapid‑digesting carbs for ATP‑PC bursts, moderate‑glycemic carbs for glycolytic phases, and
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balanced meals with fats for oxidative periods. Challenges include accurately gauging the duration and
intensity of each bout segment, which may vary with opponent style and competition format.

Lactate Threshold (LT) is the exercise intensity at which lactate begins to accumulate faster than it can be
cleared, often correlating with the transition from predominantly aerobic to anaerobic metabolism. For
fencers, training near the LT can improve the ability to tolerate high‑intensity footwork without rapid
fatigue. Nutritional strategies to support LT training include ensuring adequate carbohydrate availability to
prevent early glycogen depletion, which would otherwise force reliance on less efficient fuel sources.
Practical application: A fencer performing interval drills at 85 % of maximal heart rate may consume a
200‑gram carbohydrate snack 30 minutes beforehand to sustain performance. Challenges involve the
difficulty of measuring LT accurately in a sport with intermittent activity; field tests using heart‑rate monitors
and perceived exertion can provide approximations but require consistent methodology.

Periodization in nutrition mirrors training periodization, dividing the calendar into phases (pre‑competition,
competition, and off‑season) with specific macronutrient emphases. During the pre‑competition phase,
carbohydrate intake may be increased to maximize glycogen stores, while protein remains steady to
maintain lean mass. In the competition phase, timing becomes paramount: Rapid‑acting carbs are
prioritized before bouts, and protein is emphasized post‑bout for recovery. The off‑season may allow for a
slight caloric reduction if the athlete aims to adjust body composition. An example schedule could involve a
7‑day carbohydrate loading cycle leading up to a major tournament, followed by a 3‑day taper where
carbohydrate intake is reduced to match decreased training volume. Challenges include ensuring the
athlete adheres to the plan amidst travel, varying meal availability, and personal preferences, which can be
mitigated through flexible food options and pre‑packaged nutrient-dense meals.

Macrocycling denotes the longer‑term adjustment of macronutrient ratios across training blocks, while
Microcycling refers to day‑to‑day variations. For instance, a macrocycle might allocate 55 % of total calories
to carbohydrates during a high‑volume training block, then shift to 45 % during a strength‑focused block
where protein needs rise. Microcycling could involve a high‑carb day before a competition and a lower‑carb
day during a recovery week. Practical use includes planning weekly menus that reflect these shifts, such as
swapping a pasta dinner for a quinoa‑vegetable stir‑fry on a low‑carb recovery day. Challenges arise when
athletes have limited cooking facilities while traveling; portable options like instant oatmeal (high‑carb) or
ready‑to‑eat tuna packets (high‑protein) can bridge the gap.

Caloric Balance is the relationship between energy intake and expenditure. Maintaining energy balance is
essential for preserving optimal body mass and performance. In fencing, excessive caloric deficit can lead to
loss of lean muscle, reduced strength, and impaired immune function, while a surplus may increase body
fat, potentially affecting agility and speed. A practical method for monitoring balance is keeping a simple
food diary combined with a training log, allowing the athlete to adjust intake based on observed weight
trends. Challenges include the tendency of athletes to underestimate portion sizes or overestimate training
calories, leading to inadvertent imbalances.

Energy Density describes the amount of calories per gram of food. High‑energy‑density foods (e.G., Nuts,
oils) provide many calories in small volumes, which can be useful for athletes needing to increase intake
without feeling overly full. Conversely, low‑energy‑density foods (e.G., Fruits, vegetables) promote satiety
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with fewer calories, beneficial during weight‑management phases. A fencer aiming to gain lean mass may
incorporate a handful of almonds (≈ 150 kcal per 30 g) into a post‑training snack, while one seeking to
maintain weight might opt for a mixed berry salad (≈ 50 kcal per 100 g) to satisfy hunger without excessive
calories. Challenges include ensuring that high‑energy‑density foods are nutrient‑rich rather than simply
calorie‑dense, as some processed snacks lack vitamins and minerals.

Nutrient Timing focuses on the strategic consumption of nutrients relative to training or competition. The
“anabolic window” concept suggests that protein and carbohydrate intake within 30–45 minutes after a
bout maximizes muscle glycogen restoration and protein synthesis. Evidence supports that a 1:1 To 1.5:1
Carbohydrate‑to‑protein ratio (e.G., 40 G carbs plus 30 g protein) is effective for recovery. For a fencer
finishing a morning training session, a recovery shake containing whey protein and a banana can meet this
timing goal. A challenge is that many competitions provide limited time for eating; athletes can overcome
this by using easily digestible, portable options such as rice cakes with nut butter or ready‑to‑drink recovery
formulas.

Fast‑Digesting Carbohydrates are those that are quickly broken down and absorbed, leading to an
immediate rise in blood glucose. Sources include glucose tablets, maltodextrin powders, and fruit juices.
Their use is optimal within the 15‑minute window before a bout or during brief rest periods when rapid
energy is required. An example is sipping a 250 ml maltodextrin solution (≈ 15 g carbs) during a 5‑minute
break between rounds. Challenges include gastrointestinal tolerance; some athletes may experience
cramping if the solution is too concentrated, so testing various concentrations during training is advised.

Slow‑Digesting Carbohydrates release glucose more gradually, supporting sustained energy over longer
periods. Examples are whole grains, legumes, and certain fruits like apples. Consuming these 2–3 hours
before competition helps maintain a stable blood glucose level without large spikes. A practical meal could
be a bowl of oatmeal topped with berries and a drizzle of honey, providing both soluble fiber and
moderate‑glycemic carbs. Challenges include the potential for excessive fiber to cause bloating if not
accustomed; athletes should adjust fiber intake based on personal comfort and the timing of the meal.

Glycogen Resynthesis is the process of restoring muscle glycogen after it has been depleted. The rate of
resynthesis is maximized when carbohydrate is consumed promptly (within 30 minutes) and when insulin
levels are elevated, which can be achieved by pairing carbs with protein. For example, a post‑bout meal of
1 cup of cooked rice (≈ 45 g carbs) with 100 g of grilled chicken (≈ 25 g protein) can accelerate glycogen
restoration. Challenges include limited time between bouts in tournament settings; in such cases, a liquid
carbohydrate‑protein blend may be more feasible than a solid meal.

Carbohydrate Loading is a strategy to maximize muscle glycogen stores before a competition. Traditional
protocols involve a 3‑day depletion phase (low‑carb, high‑intensity training) followed by a 3‑day high‑carb
phase (8–10 g/kg body weight). Modern approaches often simplify this to 1–2 days of high‑carb intake
without depletion, which can be easier to implement. An example for a 68‑kg fencer is consuming
680‑800 g of carbohydrate over two days, achieved through meals like large portions of pasta, rice, and fruit
smoothies. Challenges include gastrointestinal distress from large carbohydrate volumes; spreading intake
across multiple small meals and selecting low‑fiber options can mitigate discomfort.
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Glycogen Supercompensation occurs when glycogen stores exceed baseline levels after a loading protocol,
providing an extra energy reserve for prolonged or repeated high‑intensity efforts. This effect can be
advantageous during a multi‑day tournament where bouts are spaced closely together. To achieve
supercompensation, athletes should combine high‑carb intake with adequate rest, as intense training can
impede glycogen storage. A practical tip is to schedule a light technical session or rest day immediately
after the loading phase, allowing the body to fully replenish glycogen. Challenges include the risk of
over‑eating and gaining unwanted body fat; careful monitoring of total caloric intake is essential.

Intra‑Competition Fueling refers to nutrient intake during the competition itself. Because fencing bouts are
relatively short, many athletes may not need solid food, but a carbohydrate‑electrolyte drink can provide
both energy and hydration. For example, a 200‑ml sip of a 6 % carbohydrate solution containing 150 mg
sodium can be taken during a 5‑minute break, delivering quick energy without causing gastric upset.
Challenges involve limited access to fluids during tightly scheduled events; planning ahead by pre‑filling
bottles and using quick‑open caps can ensure timely consumption.

Post‑Competition Recovery encompasses strategies to replenish glycogen, repair muscle tissue, and
re‑hydrate. The combination of carbohydrate and protein within the first hour post‑exercise is widely
supported by research. A practical recovery meal could be a turkey sandwich on whole‑grain bread with a
side of orange slices, delivering roughly 60 g of carbohydrate and 30 g of protein. Hydration should be
addressed by drinking fluids equal to 150 % of the weight lost during the bout, preferably with added
electrolytes. Challenges include the temptation to rely on high‑fat or high‑sugar foods for comfort, which
can delay recovery; educating athletes on the benefits of balanced meals can help maintain optimal
recovery.

Beta‑Alanine is a non‑essential amino acid that raises muscle carnosine levels, buffering hydrogen ions
produced during high‑intensity exercise. This buffering can delay fatigue during repeated explosive actions,
such as the rapid footwork sequences in fencing. A typical dosing regimen is 3.2–6.4 G per day, split into
multiple doses to avoid paresthesia (tingling sensation). An example is mixing 1.6 G of beta‑alanine into a
pre‑training shake. Challenges include the time required for carnosine accumulation (approximately 4
weeks), meaning supplementation should begin well before competition. Additionally, individual response
varies, so athletes should test tolerance during training rather than first use it in a tournament.

Caffeine is a central nervous system stimulant that can enhance alertness, reduce perceived effort, and
improve reaction time—critical attributes for fencers. Doses of 3–6 mg per kilogram of body weight taken
30–60 minutes before competition have been shown to improve performance in intermittent sports. For a
70‑kg athlete, this translates to 210–420 mg, roughly equivalent to two to four cups of coffee. Practical
application includes consuming a caffeinated beverage in the pre‑match waiting area, ensuring enough
time for absorption. Challenges involve potential side effects such as increased heart rate, anxiety, or
gastrointestinal upset; athletes should trial caffeine during training to determine personal tolerance and
avoid excessive dosing that may impair fine motor control.

Creatine Monohydrate enhances the phosphagen system by increasing intramuscular phosphocreatine
stores, allowing for faster ATP regeneration during short, high‑intensity bursts. A loading phase of 20 g per
day split into four doses for 5–7 days, followed by a maintenance dose of 3–5 g per day, is common. For
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fencing, this can translate to improved acceleration during lunges and quicker recovery between rapid
footwork sequences. An example is mixing 5 g of creatine into a post‑training protein shake. Challenges
include the need for adequate water intake to prevent dehydration, as creatine can increase intracellular
water retention; athletes should monitor urine color and ensure consistent fluid consumption.

Beetroot Juice is rich in dietary nitrate, which the body converts to nitric oxide, enhancing vascular dilation
and oxygen delivery to muscles. Consuming 300–500 ml of beetroot juice 2–3 hours before competition can
improve aerobic efficiency, potentially benefiting the recovery periods between bouts. Practical application
includes drinking a pre‑match beetroot beverage the night before a tournament to maintain elevated
nitrate levels. Challenges involve individual variability in nitrate conversion and the potential for
beet‑related gastrointestinal discomfort; low‑dose trials during training can help assess tolerance.

Body Composition refers to the proportion of lean mass, fat mass, and bone mass in the body. In fencing,
an optimal ratio of lean muscle to body fat supports speed, agility, and endurance without unnecessary
weight that could hinder footwork. Regular assessments using skinfold calipers, bioelectrical impedance, or
dual‑energy X‑ray absorptiometry (DXA) can track changes over a training cycle. For example, a fencer
aiming to reduce body fat from 15 % to 12 % might adjust caloric intake and increase high‑intensity interval
training while maintaining protein intake to preserve muscle. Challenges include the risk of rapid weight
loss leading to decreased performance and increased injury risk; gradual adjustments and professional
guidance are recommended.

Lean Mass is the portion of body weight that is not fat, encompassing muscle, bone, and organ tissue.
Preserving lean mass during periods of caloric deficit is essential for maintaining strength and power
output. Adequate protein (≥ 1.8 G/kg) and resistance training are key strategies. An example is incorporating
two strength sessions per week focused on lower‑body power (e.G., Squats, plyometric jumps) while
following a modest caloric reduction of 250 kcal per day. Challenges include balancing the need for energy
with the desire to stay within weight class limits; monitoring performance metrics can help determine if lean
mass is being compromised.

Fat Mass provides an energy reserve but excess adipose tissue can impair speed and increase the effort
required for footwork. Controlled reduction through a modest caloric deficit, combined with aerobic
conditioning, can decrease fat mass without sacrificing performance. Practical application includes a weekly
plan of three moderate‑intensity cardio sessions (e.G., Cycling at 65 % VO₂ max) coupled with a balanced
diet emphasizing nutrient‑dense, low‑energy‑density foods. Challenges involve maintaining motivation
during periods of slower visible progress; setting short‑term performance goals rather than solely focusing
on weight can improve adherence.

VO₂ Max is the maximal rate of oxygen consumption during intense aerobic exercise, reflecting the capacity
of the cardiovascular system. While fencing is primarily anaerobic, a higher VO₂ max supports faster
recovery between high‑intensity bouts and improves overall endurance during long tournaments. Training
to increase VO₂ max typically involves interval sessions at 85‑95 % of maximal heart rate, such as 4 minutes
on, 2 minutes off, repeated 5 times. Nutritional support includes ensuring adequate iron intake (≈ 18 mg/day
for women, 8 mg/day for men) to support oxygen transport, as well as sufficient carbohydrate to fuel
aerobic work. Challenges include balancing high‑intensity interval training with technical fencing practice;
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periodized scheduling can allocate specific days for aerobic conditioning.

Lactate Clearance is the process by which lactate produced during anaerobic metabolism is removed from
the bloodstream, primarily via oxidation in the heart, liver, and slow‑twitch muscle fibers. Efficient lactate
clearance allows fencers to sustain high‑intensity footwork with less fatigue. Active recovery (light jogging
or dynamic stretching) promotes circulation and enhances clearance. Nutritionally, maintaining adequate
carbohydrate stores prevents excessive reliance on anaerobic glycolysis, which can increase lactate
production. A practical tip is to perform a 5‑minute low‑intensity footwork drill after a high‑intensity bout,
facilitating lactate removal. Challenges include limited recovery time in competition; athletes may need to
incorporate passive recovery strategies such as deep breathing to support clearance when active recovery is
not feasible.

Energy Expenditure during fencing includes basal metabolic rate, the thermic effect of food, and the specific
cost of training and competition. Accurate estimation can be achieved through wearable devices that track
heart rate and movement, combined with known metabolic equivalents (METs) for fencing activities
(approximately 6–8 METs for moderate intensity, up to 10 METs for high intensity). Knowing energy
expenditure helps tailor caloric intake to avoid deficits that could impair performance. For example, a fencer
burning 2,800 kcal per day may need to consume 2,900–3,100 kcal to maintain weight and support recovery.
Challenges include the variability of individual metabolic rates and the influence of stress hormones on
appetite; regular monitoring and adjustments are necessary.

Thermic Effect of Food (TEF) is the increase in metabolic rate after eating, accounting for about 10 % of total
daily energy expenditure. Protein has the highest TEF (≈ 20‑30 % of its calories), followed by carbohydrates
(≈ 5‑10 %) and fats (≈ 0‑3 %). Incorporating protein‑rich meals can modestly increase caloric burn, which
may be advantageous for athletes seeking to manage body composition. A practical example is adding a
boiled egg to a breakfast oatmeal bowl, raising TEF while also providing high‑quality protein. Challenges
involve over‑emphasizing TEF at the expense of overall nutrient balance; the primary focus should remain
on meeting performance‑related macronutrient needs.

Micronutrient refers to vitamins and minerals required in small amounts but essential for metabolic
pathways, immune function, and overall health. Fencing athletes should pay particular attention to iron,
vitamin D, B‑vitamins, and antioxidants such as vitamin C and E. Iron deficiency can impair oxygen transport,
reducing endurance, while vitamin D deficiency may affect bone health and muscle function. Practical
strategies include consuming iron‑rich foods like lean red meat and pairing them with vitamin C sources
(e.G., Citrus fruits) to enhance absorption. Vitamin D status can be monitored through blood tests, and
supplementation (e.G., 1,000–2,000 IU per day) may be needed, especially in winter months. Challenges
include the risk of over‑supplementation, which can cause toxicity; athletes should aim to meet
micronutrient needs primarily through a varied diet and use supplements only when deficiencies are
documented.

Electrolyte Supplementation is often necessary during extended competition days, especially in hot or
humid environments. Sodium is the most critical electrolyte for maintaining fluid balance, with
recommendations of 300–600 mg per hour of exercise. Potassium (200–300 mg per hour) supports muscle
function, while magnesium (50–100 mg per hour) aids in energy production and muscle relaxation. A
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practical approach is to use a sports drink formulated with balanced electrolytes or to create a homemade
solution using a pinch of sea salt, a splash of orange juice, and a small amount of honey dissolved in water.
Challenges include individual sweat composition variability; some athletes may lose more potassium than
others, necessitating personalized electrolyte strategies based on sweat tests.

Hydration Status can be assessed through urine color, body weight changes, and thirst perception. Clear to
light‑yellow urine typically indicates adequate hydration, while dark urine suggests dehydration. Weighing
oneself before and after training can quantify fluid loss; a loss of > 2 % of body weight indicates significant
dehydration requiring aggressive rehydration. Practical application includes drinking 150 % of the measured
fluid loss over the next 2–4 hours, using both water and electrolyte‑containing beverages. Challenges
involve the “no‑thirst‑until‑dehydrated” phenomenon, where athletes may not feel thirsty despite
substantial fluid loss; regular scheduled sipping can prevent this issue.

Gastrointestinal Comfort is crucial for performance, as any distress can distract from focus and impair
footwork. High‑fiber meals, excessive fat, or unfamiliar foods can cause bloating, cramping, or nausea. To
mitigate these issues, athletes should practice their competition nutrition plan during training, gradually
introducing new foods well in advance of the event. For example, testing a carbohydrate gel on a light
training day can reveal tolerance. Challenges include travel‑related changes in food availability and water
quality, which can increase the risk of gastrointestinal upset; athletes may carry familiar, shelf‑stable foods
and consider water filtration options when abroad.

Energy Availability (EA) is the amount of dietary energy remaining for physiological functions after
accounting for exercise energy expenditure. Low EA (Periodized Nutrition aligns dietary strategies with the
training macrocycle, adjusting macronutrient ratios, caloric intake, and supplementation to match the
specific demands of each phase. During a high‑volume technical phase, carbohydrate intake may be
prioritized to support frequent footwork drills, while protein remains steady. In a strength‑focused phase,
protein may increase to 2.2 G/kg, and carbohydrate may slightly decrease to accommodate higher training
loads without excess glycogen. An example schedule could involve a “carb‑high” week before a major
tournament, followed by a “protein‑high” week during a strength camp. Challenges include maintaining
consistency amid travel, variable meal options, and personal preferences; preparing a flexible food list and
using portable nutrition tools (e.G., Protein powders, electrolyte tablets) can help maintain adherence.

Recovery Nutrition emphasizes the importance of post‑exercise meals that combine carbohydrate, protein,
and fluids to accelerate glycogen restoration, muscle repair, and rehydration. The optimal macronutrient
ratio is often cited as 3:1 Or 4:1 Carbohydrate‑to‑protein. A practical meal might be a bowl of quinoa (≈ 45 g
carbs) topped with grilled shrimp (≈ 30 g protein) and a drizzle of olive oil, accompanied by a glass of water
with a pinch of sea salt. Including antioxidants such as berries can further reduce oxidative stress.
Challenges include ensuring the timing of the recovery meal aligns with competition schedules; portable
options like a ready‑to‑drink recovery shake can be used when a full meal is not feasible.

Supplement Timing varies according to the supplement’s mechanism of action. For instance, caffeine is
most effective when taken 30–60 minutes before a bout, whereas beta‑alanine requires a loading period
over weeks.
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