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Athletic Performance: Nutrition

What We Know
› Athletes should use strategic nutrition intake before, during, and after training and

competition to optimize their mental and physical performance. Nutrition plays an
important role in athletic performance. In the past, research focused on nutrition strategies
to enhance performance on the day of competition. However, the focus has now shifted
to encompass nutrition strategies for competition and for training. In the last decade
there has been much more attention paid to macro- and micronutrients and their role
in regulating cell-signaling pathways that are activated during exercise and believed to
regulate skeletal muscle adaptations to exercise during training(3,6)

› Energy requirements for athletes vary depending on the training and competition cycle
and vary daily throughout the training cycle based on training volume and intensity.
Energy needs may be increased by exposure to cold or heat, fear, stress, high altitude,
some physical injuries, certain drugs and medications, increased fat-free mass, and
possibly the luteal phase of the menstrual cycle. Energy requirements may be reduced by
decreased training, aging, decreased fat-free mass, and possibly the follicular phase of
the menstrual cycle. Energy balance occurs when total energy intake equals total energy
expenditure. Total energy expenditure consists of basal metabolic rate, the thermic effect
of food, and the thermic effect of activity. Athletes may also need assistance in altering
body composition through diet, which typically entails decreasing body fat or gaining
muscle mass(1)

• Weight loss of about 1–2 pounds (~1% of body weight) per week is a practical strategy
for weight loss for athletes and can be achieved through a caloric deficit of 500–1,000
calories per day by a combination of diet and exercise. When decreasing calories it is
recommended to increase protein intake (1.5–2.0 g/kg of body weight) and focus on
resistance training(9)

• Gaining a pound of muscle involves about 2,500 calories, which can usually be achieved
by increasing caloric intake by about 350–700calories per day. Protein intake should also
be increased to 1.5–2.0g/kg of body weight(9)

› Guidelines for carbohydrate intake for athletes vary depending on the size of the athlete’s
body and the type of training session. For example, in preparation for training events of
less than 90 minutes, a carbohydrate target for intake would be 7–12 g/kg body weight.
For preparation for an event lasting greater than 90 minutes consisting of sustained,
intermittent exercise, a carbohydrate target intake would be 10–12 g/kg body weight
consumed 36–48 hours ahead of the event. Guidelines for carbohydrate should not be
based on a percentage of total caloric intake. Carbohydrate intake needed for optimal
performance increases as the length of the exercise activity increases(1,2,6)

• Suggested carbohydrate intake for daily fuel and recovery needs: light-intensity activity
requires about 3–5 g/kg of bodyweight/day; moderate-intensity activity requires about
5–7 g/kg/body weight/day; high-intensity activity requires about 6–10 g/kg/body weight/
day; and very-high-intensity exercise requires about 8–12 g/kg/body weight/day(1,2)

• For training and competition purposes, pre-exercise meals should consist of high
glycemic foods as opposed to low glycemic foods because they more rapidly deliver
glucose to the liver and muscles(13)



• During participation in high-intensity sports that involve sprints, consuming carbohydrate-electrolyte-containing solution or
gels improves endurance and may help to prevent a slowing of sprint speed(13)

• Eating high glycemic index carbohydrates right after exercise speeds the rate of glycogen re-synthesis(13)

• Relative to exercise training, research suggests that designated periods of reduced carbohydrate and increased protein
intake may enhance training adaptations. Training adaptation occurs when the body becomes used to an exercise or training
program through repeated exposure. As the body adapts to the training program, the exercise routine becomes easier. This
is also why it is important to vary exercise and training to maximize results and overcome plateaus(3,8)

› Current research suggests that protein intake can range from approximately 1.2 to 2.0 g/kg/body weight for athletes. Daily
protein intake should be individualized and should be met by spreading high-quality protein intake throughout the day
and after strenuous training. Athletes should also no longer be solely classified as endurance or strength athletes with set
targets for protein but instead by adaptation of training and competition during specific periods (meaning that protein intake
needs can vary depending on training and competition intensity or when athletes are attempting to meet other goals through
perhaps reducing their overall caloric intake) in the context of the athlete’s goals, nutrient needs, energy requirements, and
food preferences(1,6)

• Consuming protein can enhance muscle protein synthesis, may potentially lower rates of muscle protein breakdown, and
can improve net protein balance(11)

• Protein intake in the range of 20–25 g appears to maximally stimulate muscle protein synthesis(11)

• Protein may not only help support muscle protein synthesis but also may play an important role in triggering the phenotype
changes associated with exercise. Leucine, a branched chain amino acid, appears to play a role in enhancing protein-driven
recovery and adaptation(11)

• Milk-based protein appears to be effective in increasing muscle strength and enhancing body composition after resistance
training. Also, muscle protein synthesis and muscle hypertrophy can be accomplished through consumption of whole milk,
lean meat, and dietary supplements which may contain isolated proteins such as whey, casein, soy, or egg. At this time,
though, dairy protein seems to be superior to other sources of protein, primarily due to leucine content and the digestion
and absorption kinetics of other branched chain amino acids in dairy foods; more research is needed, however(1)

› Fat is needed for a healthy diet because it provides energy, essential components for cell membranes, and facilitation for
fat-soluble vitamins. Although there has been renewed interest in high-fat, low carbohydrate diets for athletes, at this time
it appears that high-fat, low-carbohydrate diets may reduce metabolic flexibility by reducing the amount of carbohydrate
available as well as the capacity of the carbohydrate to be used as an energy substrate(1)

• Goals for athletes for fat should be individualized and adhere to the Dietary Guidelines for Americans. Athletes should be
discouraged from consuming a diet that contains less than 20% fat since intake at lower levels may compromise the intake
of required fat-solublevitamins and essential fatty acids required in the diet(1)

› Exercise makes use of many of the metabolic pathways for which micronutrients are required. Training may also increase
the need for some micronutrients due to adaptation. Athletes who have restrictive dietary habits for weight loss, choose to
eliminate certain food groups, or restrict foods for other reasons may consume inadequate amounts of micronutrients and
may require supplementation. Micronutrients of particular interest that may be suboptimal during restrictive dietary habits
are calcium, vitamin D, iron, and some antioxidants. Athletes should be advised that vitamin and mineral supplementation
will not compensate for an inadequate diet or improve performance unless a deficiency is present(1,6)

• Calcium is important for growth, maintenance and repair of tissue, muscle contraction, nerve conduction, and normal
blood clotting. The need for calcium supplementation should be determined after an assessment of calcium intake has been
done(1)

• Vitamin D helps to regulate calcium and phosphorus absorption and metabolism and also plays a role in bone health.
Supplementation may be needed if sun exposure is inadequate(1,6)

• Iron deficiency can lead to impaired muscle function and work capacity and poor athletic performance. Athletes at greatest
risk include distance runners, vegetarian athletes, and consistent blood donors. They should be routinely screened and
consume intakes greater than the recommended dietary allowances(1)

• Antioxidants play a role in preventing oxidative damage to cells; however, research does not support a need for increased
antioxidants in athletes(1)

› Hydration plays a role in athletic performance. To prevent dehydration or over-hydration, athletes should monitor their
hydration status before, during, and after training and competitions(4)



• The goal of hydration before activity is for the individual to be in the state of euhydration, or a normal state of body water
content, and have normal plasma electrolyte levels. If adequate meals and beverages have been consumed and 8–12 hours
of recovery time has elapsed, the individual should be near euhydration. If not, the individual should consume about 5–7
ml/kg of body weight at least 4 hours before activity(4)

• During exercise, the goal is to prevent dehydration and significant changes in electrolyte balance. The amount and rate
of fluid replacement needed during exercise is unique to the individual. The most accurate way to assess fluid lost during
activity is to weigh before and after during training and use any weight deficit as a gauge for fluid replacement needs. A
general starting point for individuals who are euhydrated before activity starts is 400–800ml/hour(4)

• After exercise, fluid and electrolyte deficits should be replaced. The aggressiveness of hydration depends on how fast the
individual needs to be rehydrated. Normal meals and beverages can restore hydration, but if rapid recovery is needed about
1.5 L of fluid/kg of body weigh should be consumed(4)

• Dehydration leads to physiological strain on the body’s systems, signs of which include increased core temperature, heart
rate, heat exhaustion, muscle cramps,and the perception of increased exertion during exercise. A loss of > 2% of body
weight can lessen aerobic and cognitive performance in hot environments while increased levels of dehydration will lead
to further compromised physical and mental status. Dehydration of 3–5% of body weight does not appear to compromise
anaerobic activity. However, there is no clear consensus on whether dehydration affects muscle performance during
strength training(4,10,12)

• Exercise-associated hyponatremia (EAH) occurs when sodium is < 135 mmol/L during or up to 24 hours after a long stint
of physical activity. EAH typically is dilution, meaning that it occurs when there is a greater higher total body water than
serum or plasma sodium. Early signs of EAH include bloating, puffiness, nausea, vomiting, and headache, while later and
more serious signs may include altered mental status, seizures, obtundation, coma, and death(4,5)

• Hydration can be assessed by monitoring body weight changes and urine color. Assessing body weight in the morning is
helpful in establishing a representative baseline body weight. Urine specific gravity of ≤ 1.020 or a solute concentration of
≤ 700 mOsmo/kg is considered to be representative of euhydration(4)

› Athletes may use supplements to enhance their athletic performance. The use of supplements for athletes may be referred
to as ergogenic dietary supplements. Some supplements that claim to enhance athletic performance are well supported
by research, including alkalinizing agents (sodium bicarbonate and citrate), L-arginine, beta-alanine, caffeine, creatine,
and nitrate. A cost-benefit analysis that takes into consideration the efficacy, cost, risk to health and performance and the
potential for adverse outcomes of a doping test should be conducted to determine the value of using supplements to enhance
athletic performance(1,3,4,6,7)

• The U.S. Food and Drug Administration began to monitor dietary supplements in 1994 as a result of the passage of the
Dietary Supplement Health and Education Act; however, supplements that do not claim to diagnose, cure, or prevent
disease are not subject to the same regulations as pharmaceutical ingredients. As a result, dietary supplements can be
inconsistent in quality. Dietary supplements include vitamins, minerals, herbs, amino acids, and meal substitutes(4)

• L-arginine, beta-alanine, and nitrate have been shown to improve aerobic endurance exercise performance; sodium
bicarbonate and citrate have been shown to improve anaerobic endurance performance; caffeine has been shown to improve
endurance exercise performance and reaction time; and creatine has been shown to improve performance in strength and
power events, in intermittent sprint performance, and to stimulate the effects of resistance training(3,7)

What We Can Do
› Learn about nutrition and athletic performance so you can accurately assess your patients’ personal characteristics and health

education needs; share this information with your colleagues
› Educate clients on the relationship between nutrition and athletic performance and energy;specifically, the energy,

macronutrient, micronutrient, and fluid requirements for exercise and supplements that may enhance athletic performance

Related Guidelines
Position of the Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of Sports Medicine:
Nutrition and Athletic Performance



Coding Matrix
References are rated using the following codes, listed in order of strength:

M Published meta-analysis

SR Published systematic or integrative literature review

RCT Published research (randomized controlled trial)

R Published research (not randomized controlled trial)

C Case histories, case studies

G Published guidelines

RV Published review of the literature

RU Published research utilization report

QI Published quality improvement report

L Legislation

PGR Published government report

PFR Published funded report

PP Policies, procedures, protocols

X Practice exemplars, stories, opinions

GI General or background information/texts/reports

U Unpublished research, reviews, poster presentations or
other such materials

CP Conference proceedings, abstracts, presentation
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