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What Should You Eat Before, During, and After Prolonged 

Training Sessions? 

New and experienced exercisers alike are 

always looking for the most rapid results 

and the easiest way to attain them. In 

addition to the role of training most exercise 

enthusiasts recognize the relevance of 

proper diet in health and physical fitness 

goal attainment. This helps explain the 

extreme proliferation of the supplement 

industry. Although most supplements have 

not demonstrated any efficacy during 

clinical investigations there are strategies 

that use energy yielding nutrients for 

optimal returns.  

Professionals should recognize that the three 

energy yielding nutrients (carbohydrates, 

fats, and proteins) have varying roles and 

functions in the diet. For instance, proteins 

serve over 50,000 different functions in the 

body and interestingly energy metabolism is 

not a primary role. Carbohydrates function 

to maintain the central nervous system and 

fuel work, while fats serve to spare glucose 

and fuel low level efforts and resting 

activities. Due to the role carbohydrates, 

fats, and proteins serve in exercise and 

recovery, gaining a thoughtful 

understanding of each will promote the 

desired outcomes of the training.     

Pre-Exercise 

The goal of pre-exercise nutrition is to 

ensure the participant has adequate energy to 

perform at optimal capacity during an entire 

training session or competitive event 

without premature fatigue or catabolic 

activity. As a generality for resistance 

training, pre-exercise nutrition should be 

geared toward proper blood glucose and 

amino acid levels and the promotion of 

protein synthesis and recovery. For 

prolonged endurance training or  

competition, optimizing energy storage 

before the event is often most crucial.   

Carbohydrate - Prior to prolonged 

endurance training it is recommended to 

ingest approximately 140g-330g of 

carbohydrate (CHO) in a meal 3 to 5 hours 

beforehand to increase glycogen storage and 

improve performance; particularly if the 

training occurs after an overnight fast. This 

quantity would be the rough equivalent to a 

large plate of pasta. CHO intake 30-60 

minutes before exercise can elicit a 

phenomenon known as reactive 

hypoglycemia due to high levels of insulin 

combined with cellular changes associated 

with exercise metabolism. This causes rapid 

fatigue shortly after the onset of exercise; 

primarily caused by simultaneous 

hyperinsulinemia (from the CHO ingestion) 

and rapid glucose uptake stimulated by 

muscular contraction. Some individuals are 

more prone to this issue than others, so if a 

participant feels it is necessary to eat within 

an hour before training feeding strategies 

should be based off of personal experience 

and control for both glycemic index and 

load. The latter often has more potential for 

problems.  

Consuming adequate carbohydrates prior to 

exercise with an appropriate processing time 

aids in performance. CHO-loading strategies 

have also been shown to be effective. 

Research has indicated CHO-loading over 

time can increase time to exhaustion in 

prolonged events by an average of 20%, and 

reduce times to finish a race by 2%-3%. A 

moderately aggressive format for CHO-

loading would involve a reduction in 

training over the 6-day period before 

competition (with complete rest on the last 
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day before) while simultaneously increasing 

CHO in the diet over the same 6-day period 

from 50% to 70% of total calories 

consumed.  

Protein – Prior to resistance training, 

ingestion of a complete protein source and 

CHO approximately 1 hour before the 

session has been shown to promote 

enhanced protein synthesis. Ingesting about 

6g of essential amino acids with 35g of 

CHO appears to be optimal within research 

studies. This would be roughly the 

equivalent of an average-sized bagel with 

cream cheese or a single serving of cereal 

with a half a cup of milk.  

Fat – Focusing on fat intake prior to training 

does not offer improvements to performance 

in most cases. Chronic high-fat diets do 

increase fatty acid utilization during 

training, but little evidence illustrates that 

this provides significant performance 

benefits.  

During Exercise 

The primary goal of food intake during an 

exercise session is to maintain optimal blood 

glucose (approximately 1g/L) to limit 

central fatigue. Ingestion of calories is 

primarily beneficial during prolonged 

activities; shorter-duration, high-intensity 

training does not usually require caloric 

intake during the event to maximize 

performance.  

Carbohydrate – During prolonged 

endurance training (≥45 min) it is 

recommended to ingest 70g of CHO every 

hour (1.2g/min) to improve endurance 

capacity and thwart the progression of 

hypoglycemia. Potential sources to provide 

this quantity that could be easily ingested on 

an hourly basis include: 

 1 liter of a well-designed sports drink 

(e.g. Gatorade)  

 600 ml cola drink, 1.5 Power bars  

 3 medium bananas 

 Approximately 3 energy gels   

Protein – Protein ingestion during 

prolonged endurance or resistance training 

does not offer significant improvements to 

performance in most cases. Note that protein 

use during exercise usually contributes to 

only around 5% of energy expenditure 

unless the participant is in a relative state of 

starvation.    

Fat – Fat ingestion during training does not 

offer significant improvements to 

performance as commonly ingested fats can 

only serve as a minimal fuel source due to a 

slow digestion rate and the transporter by 

which they enter circulation. Medium-chain 

triglycerides (MCTs) however (a lipid not 

commonly found in natural food sources but 

commonly sold as a supplement with 

protein) digest very quickly and enter 

circulation in the same manner as CHOs - 

which may allow them to contribute as a 

significant fuel source during exercise.  

Post-Exercise 

The primary goal of post-exercise nutrition 

is to optimize recovery and re-establish 

energy stores depleted during the training 

segment or competitive event.  

Carbohydrate – CHO intake should be the 

primary focus after any form of training as 

CHOs are the chief fuel source for all 

mechanical work. Intake after prolonged 

endurance or resistance training should 

occur immediately after the event, optimally 

within 45 minutes, as active tissues are 

particularly receptive to nutrient absorption 

during that window of time. Immediately 

following exercise a high glycemic food 



What Should You Eat Before, During, and After Prolonged Training Sessions 3 

 

National Council on Strength & Fitness 
 

containing 60 g of CHO should be 

consumed. In total around 1.0-1.2 g/kg of 

body weight should be consumed in a few 

frequent meals (again preferably high-

glycemic sources) after prolonged endurance 

training; the quantity ingested post-

resistance training should reflect the total 

calories expended. This timing and quantity 

can optimize recovery and re-synthesis of 

fuel storage. A small quantity of protein in 

the feeding appears to optimize absorption 

by acting as a permissive with insulin when 

at a 3:1 CHO:Pro ratio. The following 

recommendations can help to provide for 

optimal daily glycogen maintenance: 

 Daily recovery from moderate duration, 

low intensity training: 5-7 g/kg of BW 

 Daily recovery from moderate to heavy 

endurance training: 7-10 g/kg of BW 

 Daily recovery from an extreme training 

program: 10-12 g/kg of BW 

Protein – As previously mentioned, post-

exercise protein should be consumed with a 

CHO source (e.g. chicken and rice) in a 3:1 

CHO:Pro ratio for optimal absorption. 

Research suggests around 20-25g of 

essential amino acids (Whey protein 

preferred) should be ingested within 1-3 

hours after training to ensure protein 

synthesis is enhanced. The following 

recommendations can aid in promoting 

optimal recovery from intense training: 

 Daily protein intake for endurance 

athletes: 1.2-1.8 g/kg of BW based on 

training volume; up to 2.5 g/kg of BW in 

extreme cases (Tour de France)  

 Daily protein intake for strength athletes: 

1.6-1.7 g/kg of BW; up to 2.0 g/kg of 

BW with extreme bodybuilding 

Fat – Ingesting a specific quantity of fat 

intake after training is not a primary concern 

as CHOs and proteins are the macronutrients 

used for recovery. Fat is the primary fuel 

source during resting conditions or low-

intensity training (~60% VO2max), but its 

rate of metabolism or ingestion is not 

usually the limiting factor to training 

duration, energy storage, or recovery unless 

intake is below normal healthy ranges. 

Consuming adequate nutrients throughout 

the day has demonstrated much better results 

in recovery than most other 

supplementation. Athletes and fitness 

enthusiasts who train at higher volumes need 

to manage their energy yielding nutrients for 

optimal recovery and energy stores for 

subsequent bouts of training or competition. 

An individual engaging in weight loss using 

lower levels of exercise intensity do not 

need to completely replace all calories 

expended but may benefit from smaller 

quantities of similar ratios for recovery. 

Whey protein is recommended due to its 

high absorption rates and high 

bioavailability. If protein is consumed 

before sleep, casein is a better choice due to 

its prolong digestive process. As many 

athletes are aware low-fat chocolate milk is 

likely the best choice following exercise as 

it contains 27 g CHO to 9 g protein at a cost 

of approximately $0.99.    

 

 

 

 

 

 

 

 

 




