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ABSTRACT

Introduction and Purpose: Nutrition and hydration play critical roles in supporting athletic
performance, injury prevention, and effective recovery, impacting both amateur and elite
athletes. This literature review explores current evidence on nutritional and hydration strategies
that promote musculoskeletal health, reduce injury risk, and optimize recovery following injury.
Material and Methods: A comprehensive literature review was conducted using the PubMed
and Google Scholar databases, focusing on articles published up until the end of 2023.
Keywords used in the search included: “nutrition strategies”, ‘“hydration”, “injury
prevention”, “nutrition” and “recovery”. Articles were selected based on their relevance to the
topic and quality of evidence. Results: The review reveals that hydration plays a critical role in
reducing the risk of injury and optimizing recovery. Dehydration is associated with increased
muscle fatigue, cramps, and a greater likelihood of heat-related injuries, impairing physical
performance. Furthermore, nutritional strategies, particularly protein intake post-exercise, are
essential for muscle recovery, reducing inflammation, and speeding up the healing process.
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Conclusions: Implementing appropriate dietary strategies, including adequate hydration,
balanced macronutrient intake, and electrolyte replenishment, can significantly reduce the risk
of injury, enhance performance, and accelerate recovery times.
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INTRODUCTION

Athletes, from recreational to elite levels, place unique physiological demands on their
bodies that require careful attention to nutrition and hydration for optimal performance, injury
prevention, and efficient recovery. The link between nutrition, hydration, and injury risk is
increasingly recognized, with evidence suggesting that targeted dietary strategies can
significantly enhance musculoskeletal resilience, reduce the likelihood of injury, and expedite
recovery when injuries do occur. Adequate and balanced intake of macronutrients, particularly
protein for muscle repair, carbohydrates for energy replenishment, and fats for overall cellular
health, play fundamental roles in supporting the body's response to physical stress. Similarly,
micronutrients such as vitamins D, C, calcium, and magnesium are essential for bone health,
immune function, and muscle repair, while deficiencies in these nutrients may elevate injury
risk and impair recovery processes [1,2].
Hydration is equally crucial in maintaining athletic performance and reducing injury
susceptibility, as even mild dehydration can impair physical and cognitive function, increase
fatigue, and compromise thermoregulation. Individualized hydration strategies are therefore
essential for athletes, particularly those performing in high-temperature or high-intensity
environments. The physiological demands of training and competition also underscore the
importance of timing nutrient and fluid intake around exercise sessions to support energy
availability, tissue repair, and optimal recovery [3,4,5].
This review examines current research on the role of nutrition and hydration in preventing
injuries and facilitating recovery in athletes. It explores the mechanisms by which
macronutrients, micronutrients, and hydration affect tissue repair and inflammation, as well as
the impact of deficiencies on injury risk. Additionally, emerging evidence on the role of
personalized dietary and hydration interventions across different sports contexts will be
discussed. By synthesizing these findings, this review aims to provide practical insights into
how strategic nutrition and hydration practices can promote resilience to injury and enhance
recovery, ultimately supporting athlete health, performance, and long-term career sustainability.

MATERIALS AND METHODS

A comprehensive literature review was conducted using the PubMed and Google
Scholar databases, focusing on articles published up until the end of 2023. The search was
designed to capture a broad range of studies related to nutrition, hydration, injury prevention,
and recovery. Keywords used in the search included: “nutrition strategies in athletes”,
“hydration and injury prevention”, “nutrition and recovery”, “electrolyte balance”, and “fluid
intake in athletes”. The inclusion criteria for the studies considered in this review were: peer-
reviewed articles, clinical trials, systematic reviews, and meta-analyses that focused on the role
of nutrition and hydration in preventing injuries or aiding recovery in athletes. Articles were

selected based on their relevance to the topic and quality of evidence.



RESULTS

Effective nutrition and hydration strategies are essential for athletes aiming to enhance
performance, prevent injuries, and accelerate recovery. Research has consistently demonstrated
that targeted approaches to macronutrient, micronutrient, and fluid intake can improve
musculoskeletal resilience and overall health, helping athletes withstand the physical and
psychological demands of rigorous training [6]. This discussion explores the role of key
nutritional elements: macronutrients, micronutrients, and hydration - in injury prevention and
recovery, examining the complexities and emerging trends in developing individualized
strategies for athletes.

Macronutrients in Injury Prevention and Recovery:

Protein is a cornerstone of muscle repair and recovery, playing a crucial role in muscle
protein synthesis (MPS) and reducing muscle breakdown after intense physical activity. Protein
supports tissue repair following micro-damage caused by exercise and is particularly beneficial
for athletes engaged in high-impact or resistance sports, where muscle tears are common.
Research supports a daily intake of 1.2 to 2.0 grams of protein per kilogram of body weight for
athletes, with evidence suggesting that timing protein intake across meals optimizes MPS. Post-
exercise protein consumption (typically around 20-40 grams) can enhance MPS, reducing
recovery time and lowering the risk of soft-tissue injuries. For instance, studies on athletes from
strength-based sports like weightlifting and football show that consistent protein intake
immediately post-training aids in muscle repair and reduces soreness, enhancing readiness for
subsequent sessions and reducing the risk of cumulative injuries [7, 8].

Carbohydrates are vital for maintaining glycogen stores, especially for endurance athletes who
require sustained energy over long periods. Carbohydrates replenish glycogen, a primary fuel
source for muscles during high-intensity exercise, which is particularly important for
preventing fatigue-related injuries. Research indicates that athletes who maintain adequate
glycogen stores experience better endurance, improved coordination, and lower injury rates, as
they are less likely to experience technique breakdown due to fatigue. Recommendations
suggest a carbohydrate intake of 6-10 grams per kilogram of body weight per day for endurance
athletes, with a strategic increase post-exercise to maximize glycogen resynthesis. In activities
like long-distance running and cycling, carbohydrate loading before events and immediate
replenishment afterward have been shown to prevent glycogen depletion, thereby reducing
fatigue and injury risk [9].

Fats also play a crucial, though often underemphasized, role in injury prevention. Essential fatty
acids, particularly omega-3 fatty acids found in sources such as fish oil, flaxseed, and walnuts,
have anti-inflammatory properties that support joint health and reduce exercise-induced
inflammation. Omega-3s have shown efficacy in reducing delayed onset muscle soreness
(DOMS) and facilitating quicker recovery from training. Studies suggest that athletes with
sufficient omega-3 intake experience less joint pain and fewer chronic inflammatory injuries,
such as tendonitis, which are prevalent in sports with repetitive joint movements like rowing
and basketball. Moreover, emerging evidence suggests that omega-3 supplementation may
support mental resilience by potentially reducing post-exercise anxiety and depression, thereby
supporting psychological recovery, which is also critical in reducing injury risk [10].



Micronutrients in Injury Prevention and Recovery:

Though required in smaller amounts than macronutrients, micronutrients are equally
essential for injury prevention and recovery. Certain vitamins and minerals, including vitamin
D, calcium, magnesium, and iron, are foundational for musculoskeletal health, while
deficiencies in these nutrients can elevate injury risk and impair recovery.

Vitamin D and calcium are particularly important for bone health, as they work synergistically
to promote bone mineralization and prevent stress fractures. Vitamin D enhances calcium
absorption and regulates bone turnover, which is critical for athletes exposed to repetitive, high-
impact activities that strain bone structure. Studies demonstrate that athletes with low vitamin
D levels have a higher risk of stress fractures, especially in sports such as track and field,
gymnastics, and basketball, where jumping and high-impact landing are frequent.
Recommended daily intake varies based on factors such as geographic location and skin type,
but for many athletes, supplementation of 1,000 to 2,000 IU of vitamin D, particularly in winter
months, may support bone health and reduce fracture risk [11].

Magnesium and iron are also essential in supporting performance and preventing injury.
Magnesium contributes to muscle relaxation and nerve function, playing a key role in
preventing muscle cramps and spasms that can predispose athletes to strain injuries. Iron is
critical for oxygen transport and energy production, and insufficient iron levels, particularly
among female athletes, are linked to fatigue and decreased performance, increasing the risk of
overuse injuries. Athletes in endurance sports, like cross-country running, are at higher risk of
iron deficiency due to the elevated red blood cell turnover and increased sweat losses. Regular
monitoring and appropriate dietary or supplemental iron intake can help athletes maintain
energy levels, support recovery, and reduce injury susceptibility [12].

Antioxidants such as vitamins C and E contribute to reducing oxidative stress, which is linked
to muscle damage and delayed recovery. While oxidative stress is a natural result of intense
exercise, excessive oxidative stress can lead to chronic inflammation and increase injury risk.
Vitamin C plays a role in collagen synthesis, essential for ligament and tendon repair, making
it beneficial for athletes recovering from soft-tissue injuries [13]. However, recent research
cautions against high doses of antioxidant supplements, as they may blunt the body’s natural
adaptive response to exercise. Instead, a balanced intake through whole foods, such as fruits,
vegetables, and nuts can provide antioxidants in amounts that support recovery without
hindering physiological adaptations to training.

Hydration in Injury Prevention and Recovery:

Hydration is an essential element in optimizing athletic performance and reducing the
risk of injury. The human body is composed of approximately 60% water, and fluid balance
plays a key role in many physiological functions, including thermoregulation, joint lubrication,
nutrient transport, and muscle function. Dehydration, even at modest levels, can impair these
processes, leading to diminished performance and an increased likelihood of injury. Hydration
is not only about maintaining fluid balance but also involves the regulation of electrolytes, such
as sodium, potassium, and magnesium, that are lost through sweat during exercise. Proper
hydration supports a range of physiological functions that directly impact injury prevention. As
exercise intensity and duration increase, the body’s need for water and electrolytes also rises.
Sweating, while necessary for thermoregulation, leads to the loss of fluids and electrolytes.



If fluid loss exceeds intake, dehydration can occur, leading to a cascade of negative
effects on performance, muscle function, and overall health [14].
Muscle function is particularly sensitive to dehydration. When the body loses fluid, the volume
of blood decreases, reducing the delivery of oxygen and nutrients to muscle tissue. This can
impair muscle performance, increase fatigue, and make muscles more susceptible to strain or
tear injuries. Additionally, dehydration can affect muscle cramping, a common occurrence in
athletes who engage in prolonged or high-intensity activities, especially in hot conditions.
Research shows that dehydration, combined with an electrolyte imbalance, is a significant risk
factor for cramping. Muscle cramps often occur when there is insufficient fluid or electrolyte
levels to support normal neuromuscular function, increasing the likelihood of overuse injuries
during physical exertion [3, 15].
Muscle cramping due to dehydration is particularly prevalent in sports that involve intense,
repetitive, or endurance-based movements. Athletes in long-distance running, cycling, and
football often report cramping during or after performance, which can lead to compromised
movement patterns and compensatory injuries. By maintaining proper hydration, athletes can
reduce the likelihood of muscle cramps, ensuring better coordination and technique throughout
their activities, ultimately reducing injury risk [3, 15].
Thermoregulation, or the body's ability to maintain an optimal internal temperature, is closely
linked to hydration status. When an athlete becomes dehydrated, the body’s ability to sweat and
cool itself down diminishes, leading to an increased core body temperature. This puts the athlete
at risk for heat-related illnesses such as heat exhaustion and heat stroke, which can lead to
severe performance impairment or even life-threatening conditions. High-intensity activities in
hot and humid conditions place significant strain on the body’s ability to regulate temperature,
and dehydration can exacerbate these effects [16].
Research has demonstrated that proper hydration significantly reduces the risk of heat-related
illnesses and injuries. For example, studies show that athletes who maintain fluid intake during
exercise are less likely to experience an increase in core body temperature and are better able
to sustain performance. Furthermore, hydration helps preserve blood volume, allowing for
better circulation and more effective cooling through sweat. In endurance sports, where athletes
are exposed to environmental stressors for extended periods, staying hydrated is critical to avoid
overheating, which can lead to heat-related injuries and potentially force athletes to cut training
or competition short [17]
Dehydration also affects cognitive function, which is often overlooked in discussions of
hydration and injury prevention. When an athlete is dehydrated, there is an increase in mental
fatigue and a decline in concentration, focus, and reaction time. This can directly influence an
athlete’s ability to perform at a high level, especially in high-stakes situations where split-
second decisions are required. Decreased cognitive performance can lead to a higher likelihood
of poor decision-making and compromised technique, both of which elevate the risk of injury.
For example, an athlete who is mentally fatigued may be more prone to executing movements
incorrectly or misjudging distances, increasing the chances of falls, collisions, and overuse
injuries [18].
In addition to maintaining hydration levels, athletes must also pay attention to the balance
of electrolytes, such as sodium, potassium, and magnesium, which are crucial for maintaining
proper fluid balance, muscle function, and nerve signaling.



Electrolytes are lost through sweat during exercise, and without proper replenishment, athletes
risk developing hyponatremia (low sodium levels in the blood), a condition that can impair
performance and increase the risk of injury. In severe cases, hyponatremia can lead to nausea,
confusion, seizures, or even death. On the other hand, an electrolyte imbalance that favors too
much sodium in the body can contribute to dehydration and increase the likelihood of cramping
[4,17].

To maintain optimal hydration, athletes should drink fluids that not only replenish water but
also contain adequate amounts of electrolytes, especially during long bouts of exercise. Sports
drinks that contain sodium and potassium are commonly used to maintain electrolyte balance,
and many athletes incorporate these drinks into their hydration protocols to prevent imbalances.
In certain sports, especially those performed in hot and humid environments, electrolyte
supplementation during and after exercise can help maintain fluid and electrolyte balance, thus
reducing the risk of dehydration-related injuries and improving recovery time.

Effective hydration strategies depend on the individual athlete’s needs, the nature of the sport,
and environmental conditions. Athletes should aim to be well-hydrated before engaging in
physical activity, ensuring that they begin training or competition in a state of optimal hydration.
Dehydration is often not noticeable until it reaches moderate or severe levels, so monitoring
fluid intake throughout the day, rather than only during exercise, is key.

Pre-exercise hydration typically involves drinking 5-10 milliliters of fluid per kilogram of body
weight 2-3 hours before exercise. During exercise, athletes should drink at regular intervals,
particularly in hot conditions or during high-intensity efforts. A general guideline is to drink
150-250 milliliters every 15-20 minutes during exercise to maintain fluid balance. After
exercise, rehydration should continue until normal fluid balance is restored, with the inclusion
of electrolytes, if necessary, particularly after prolonged exercise. One of the emerging tools in
sports hydration is the use of wearable technology, such as sweat sensors, to monitor real-time
hydration status. These technologies allow athletes to track their hydration levels during activity,
ensuring that they are replenishing fluids and electrolytes as needed. While this technology is
still being developed, it holds promise for optimizing hydration strategies and reducing the risk
of dehydration-related injuries by providing personalized recommendations [17, 19].

Practical Applications and Emerging Trends:

While there is substantial evidence supporting the role of nutrition and hydration in
injury prevention and recovery, practical implementation remains challenging. Athletes often
face logistical barriers such as travel, intense schedules, and limited access to high-quality foods,
which can impede their ability to meet nutritional needs. Consequently, sports nutrition
professionals increasingly advocate for whole-food-based diets rich in nutrients and tailored
supplementation only when necessary. For instance, a whole-food approach emphasizing lean
proteins, complex carbohydrates, healthy fats, and a variety of fruits and vegetables can
naturally provide the macronutrients, micronutrients, and antioxidants needed to support
recovery and reduce injury risk [20].

Wearable technology is an emerging trend that allows athletes to track hydration status, nutrient
intake, and energy expenditure in real-time, providing immediate feedback to help athletes
adjust their nutrition and hydration strategies dynamically.



Devices that measure sweat composition, for example, can provide insight into an individual’s
electrolyte loss, allowing for personalized rehydration strategies. While promising, these
technologies are still being refined, and more research is needed to understand how best to
integrate them into training programs [21].

Additionally, genetic testing and personalized nutrition are gaining traction, with early studies
suggesting that genetic variations may influence individual responses to specific nutrients. For
example, genetic markers can affect vitamin D metabolism, iron absorption, and muscle repair
rates, potentially guiding more individualized dietary recommendations. Although these
approaches are still in preliminary stages, they suggest a future direction for nutrition science
in sports where personalized strategies could become a standard for injury prevention and
recovery.

Limitations and Future Directions:

Despite the promising evidence, more high-quality research is necessary to refine these
recommendations, particularly in the realm of personalized nutrition and hydration. Much of
the current research relies on generalized recommendations, which may not fully account for
the diverse needs of athletes across different sports, body types, and training intensities.
Additionally, while supplementation is often studied in isolation, real-world application
involves complex interactions between nutrients, suggesting a need for more holistic research
approaches.

CONCLUSIONS

This article explores the crucial role of nutrition and hydration in injury prevention and
recovery for athletes. Proper nutrition and hydration are fundamental components of an athlete's
performance and overall health, influencing both physical capabilities and the ability to recover
from injury. The article emphasizes how an athlete’s diet and fluid intake directly affect muscle
function, recovery times, immune response, and the body’s ability to repair itself after physical
exertion or injury.
The article highlights how athletes need to meet their increased caloric and nutrient demands to
support training and competition, particularly when recovering from injury. Carbohydrates are
essential for sustained energy during exercise, while protein plays a key role in muscle repair
and recovery. Special attention is given to micronutrients, such as vitamins and minerals, which
support immune function and tissue repair. These nutrients are critical in reducing inflammation
and accelerating the healing process after an injury [1,2,6,7].
Proper hydration strategies are essential for athletes because they directly influence several
critical physiological functions that are vital for optimal performance and injury prevention.
Dehydration, even at mild levels, can impair muscle function, thermoregulation, cognitive
performance, and recovery, ultimately increasing the risk of injury. Hydration is integral to
optimize, reducing injury risk, and ensuring effective recovery, making it a cornerstone of an
athlete's training and competition regimen.
In terms of injury recovery, nutrition and hydration strategies can significantly impact the
recovery process.



Protein consumption post-exercise is essential for muscle protein synthesis, while adequate
fluid intake aids in the transport of nutrients to cells, supporting faster recovery. Hydration also
helps reduce the negative impact of inflammatory processes during injury recovery [3,7].

In conclusion, the article underscores that proper nutrition and hydration are not only essential
for enhancing athletic performance but are also critical in preventing injuries and promoting
faster recovery. Athletes and coaches should prioritize individualized nutrition, and hydration
plans to support training, optimize performance, and reduce the risk of injury and prolonged
recovery times.

Author’s contribution:

Conceptualization: Jakub Chodkowski
Methodology: Jakub Chodkowski

Software: Jakub Chodkowski

Check: Jakub Chodkowski

Formal analysis: Jakub Chodkowski
Investigation: Jakub Chodkowski

Resources: Jakub Chodkowski

Data curation: Jakub Chodkowski
Writing-rough preparation: Jakub Chodkowski
Writing-review and editing: Jakub Chodkowski
Supervision: Jakub Chodkowski

Project administration: Jakub Chodkowski

All authors have read and agreed with the published version of the manuscript.

Founding Statement:
The study did not receive funding.

Institutional Review Board Statement:
Not applicable.

Informed Consent Statement:
Not applicable.

Data Availability Statement:
Not applicable.

Conflict of Interest Statement:
The authors declare no conflicts of interest.

Acknowledgments:
Not applicable.



References:

1.

10.

11.

12.

Thomas DT, Erdman KA, Burke LM. American College of Sports Medicine Joint
Position Statement. Nutrition and Athletic Performance. Med Sci Sports Exerc. 2016
Mar;48(3):543-68. doi: 10.1249/MSS.0000000000000852. Erratum in: Med Sci Sports
Exerc. 2017 Jan;49(1):222. doi: 10.1249/MSS.0000000000001162. PMID: 26891166.
Roberts BM, Helms ER, Trexler ET, Fitschen PJ. Nutritional Recommendations for
Physique Athletes. J Hum Kinet. 2020 Jan 31;71:79-108. doi: 10.2478/hukin-2019-
0096. PMID: 32148575; PMCID: PMC7052702.

Maughan RJ, Shirreffs SM. Dehydration and rehydration in competative sport. Scand J
Med Sci Sports. 2010 Oct;20 Suppl 3:40-7. doi: 10.1111/j.1600-0838.2010.01207.x.
PMID: 21029189.

Armstrong LE. Rehydration during Endurance Exercise: Challenges, Research,
Options, Methods. Nutrients. 2021 Mar 9;13(3):887. doi: 10.3390/nu13030887. PMID:
33803421; PMCID: PMC8001428.

Knechtle B, Knechtle P, Riist CA, Gnddinger M, Imoberdorf R, Kohler G, Rosemann
T, Ballmer P. Regulation of electrolyte and fluid metabolism in multi-stage ultra-
marathoners. Horm Metab Res. 2012 Nov;44(12):919-26. doi: 10.1055/s-0032-
1312647. Epub 2012 May 25. PMID: 22638835.

Neglia A. Nutrition, Eating Disorders, and Behavior in Athletes. Psychiatr Clin North
Am. 2021 Sep;44(3):431-441. doi: 10.1016/j.psc.2021.04.009. PMID: 34372999.
Lemon PW, Tarnopolsky MA, MacDougall JD, Atkinson SA. Protein requirements and
muscle mass/strength changes during intensive training in novice bodybuilders. J Appl
Physiol (1985). 1992 Aug;73(2):767-75. doi: 10.1152/jappl.1992.73.2.767. PMID:
1400008.

Jager R, Kerksick CM, Campbell BI, Cribb PJ, Wells SD, Skwiat TM, Purpura M,
Ziegenfuss TN, Ferrando AA, Arent SM, Smith-Ryan AE, Stout JR, Arciero PJ,
Ormsbee MJ, Taylor LW, Wilborn CD, Kalman DS, Kreider RB, Willoughby DS,
Hoffman JR, Krzykowski JL, Antonio J. International Society of Sports Nutrition
Position Stand: protein and exercise. J Int Soc Sports Nutr. 2017 Jun 20;14:20. doi:
10.1186/s12970-017-0177-8. PMID: 28642676; PMCID: PMC5477153.

Burke LM, Hawley JA, Wong SH, Jeukendrup AE. Carbohydrates for training and
competition. J Sports Sci. 2011;29 Suppl 1:517-27. doi:
10.1080/02640414.2011.585473. Epub 2011 Jun 9. PMID: 21660838.

Jeromson S, Gallagher 1J, Galloway SD, Hamilton DL. Omega-3 Fatty Acids and
Skeletal Muscle Health. Mar Drugs. 2015 Nov 19;13(11):6977-7004. doi:
10.3390/md13116977. PMID: 26610527; PMCID: PMC4663562.

Hamilton B. Vitamin D and human skeletal muscle. Scand J Med Sci Sports. 2010
Apr;20(2):182-90. doi: 10.1111/j.1600-0838.2009.01016.x. Epub 2009 Oct 5. PMID:
19807897; PMCID: PMC2860762.

Solberg A, Reikvam H. Iron Status and Physical Performance in Athletes. Life (Basel).
2023 Oct 2;13(10):2007. doi: 10.3390/1ife13102007. PMID: 37895389; PMCID:
PMC10608302.



13.

14.

15.

16.

17.

18.

19.

20.

21.

Clemente-Suarez VJ, Bustamante-Sanchez A, Mielgo-Ayuso J, Martinez-Guardado |,
Martin-Rodriguez A, Tornero-Aguilera JF. Antioxidants and Sports Performance.
Nutrients. 2023 May 18;15(10):2371. doi: 10.3390/nu15102371. PMID: 37242253;
PMCID: PMC10220679.

Murray B. Hydration and physical performance. J Am Coll Nutr. 2007 Oct;26(5
Suppl):542S-548S. doi: 10.1080/07315724.2007.10719656. PMID: 17921463.
Cheuvront SN, Kenefick RW. Dehydration: physiology, assessment, and performance
effects. Compr Physiol. 2014 Jan;4(1):257-85. doi: 10.1002/cphy.c130017. PMID:
24692140.

Siegler JC, Mermier CM, Amorim FT, Lovell RJ, McNaughton LR, Robergs RA.
Hydration, thermoregulation, and performance effects of two sport drinks during soccer
training sessions. J Strength Cond Res. 2008 Sep;22(5):1394-401. doi:
10.1519/JSC.0b013e318173a9a4. PMID: 18714252.

McDermott BP, Anderson SA, Armstrong LE, Casa DJ, Cheuvront SN, Cooper L,
Kenney WL, O'Connor FG, Roberts WO. National Athletic Trainers' Association
Position Statement: Fluid Replacement for the Physically Active. J Athl Train. 2017
Sep;52(9):877-895. doi: 10.4085/1062-6050-52.9.02. PMID: 28985128; PMCID:
PMC5634236.

Lieberman HR. Hydration and cognition: a critical review and recommendations for
future research. J Am Coll Nutr. 2007 Oct;26(5 Suppl):555S-561S. doi:
10.1080/07315724.2007.10719658. PMID: 17921465.

Casa DJ, Armstrong LE, Hillman SK, Montain SJ, Reiff RV, Rich BS, Roberts WO,
Stone JA. National athletic trainers' association position statement: fluid replacement
for athletes. J Athl Train. 2000 Apr;35(2):212-24. PMID: 16558633; PMCID:
PMC1323420.

Thomas DT, Erdman KA, Burke LM. Position of the Academy of Nutrition and
Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition
and Athletic Performance. J Acad Nutr Diet. 2016 Mar;116(3):501-528. doi:
10.1016/j.jand.2015.12.006. Erratum in: J Acad Nutr Diet. 2017 Jan;117(1):146. doi:
10.1016/j.jand.2016.11.008. PMID: 26920240.

Halson SL. Monitoring training load to understand fatigue in athletes. Sports Med. 2014
Nov;44 Suppl 2(Suppl 2):S139-47. doi: 10.1007/s40279-014-0253-z. PMID: 25200666;
PMCID: PMC4213373.

10



