Nutrition:

Long Distance Running Performance

Part 1

By Dave Thomas, Exercise Specialist, CSCS

    Besides all of the other specifics which will aid your performance on race day,( increasing aerobic/anaerobic capacity, muscular strength, and flexibility, biomechanics), the one that seems to be the most interest in the market and by a lot of beginner runners is nutrition and how it aids long distance running performance.  Again with a little history of where nutrition was and where it is now before I explain the latest research and tips which should aid you in training and on race day. 

   Before 1980, little research was done on sports nutrition and the effects on performance from what we ate and drank.  Most of the runners who performed in long distance running came up with their own diets and drink by trial and error and what worked best for them.   Many of the runners at the time relied on eating  diet heavy in starchy carbohydrates and extra calories, similar to a farmer’s diet at the time.  They knew just by instinct that they needed to eat more for the energy.  What was lacking until the 1980s  was on the race course meals(gels) and Gatorade type drink. Runners in the early years of the marathon relied a lot on their handlers who often rode along the runners in bikes and helped them out with energy replacement they needed.  

  With the growth of participation of endurance sports in the 1970s, and the importance put on sports performance, brought a wide growth of research on nutrition and it’s effect on performance.  Many people talked of “hitting the wall” in the marathon and what caused this feeling.  “Hitting the Wall” (or bonking) is the effect mainly of the body running low on glucose (glycogen) which is stored at different levels in the blood, muscles, and liver.A steady supply of glucose has to be broken down to it’s simplest form (ATP) and supplied to the working muscles (legs) and the brain to keep the runner moving at a steady race pace. If the glucose levels drop to low, the feeling of fatigue is present and the runner’s pace must slow drastically or even stop.  Each runner has the capacity to store approx 400-500 grams (or 1600-2000 calories) of glycogen,  100-200 grams of protein 400-800 calories and an abundant supply of fatty acids from  stored fat( 40,000 calories) in adipose tissue. 

  Before we move on to the energy needed for a long run or race, a brief explanation is needed on the basic energy requirements and various types of fuel needed for everyone.  If everyone knows some basic nutritional knowledge and energy requirements of the body, the topic of nutrition in sports performance for distance running becomes less complicated.

  Various Fuels-  (not counting water)

     Carbohydrate- (hydrated carbons/or sugars) When broken down into glucose(sugar) they are the major source of energy for long term endurance energy in our body.  Two types: 1) Complex (made of chain of sugar molecules) and in most cases take longer to digest than simple carb, supplying a slower, more even supply of energy.  The foods that contain complex carb. tend to be higher in fiber and nutritious than simple carbs and should make up the mainstay of our calories from carbohydrates.  The complex  carbs. can be found in  potatoes, rice, bread, pasta, cereal, vegetables, fruits.  A good overall healthy diet would include a variety of foods from this list with most being non processed food items.  Simple (one molecule sugars) are quickly converted to usable glucose and absorbed by the bloodstream.  This type of carb. Is found in many of the sport drinks, gels that are used as energy replacement during and immediately post race. They are good for immediate energy during/post race but tend to be low in overall nutritional value, refined, and mixed with fats and should not be the main emphasis in our daily diet. They are found in table sugar, cookie, candy, soda, and in many processed foods.  An athlete’s diet total caloric intake for the day should be made of approx. 60% from carbohydrates. There are 4 calories for every gram of carbohydrate.

    Protein- (amino acid chains) The purpose of proteins in our diet is to aid in repair of muscle tissue, cells, tendons ,immune system, and other organs of our body which are torn down in training. Even though proteins play an essential role in the athlete’s diet, it has often been overemphasized in the diet for fuel replacement . Protein found in meat, bean, eggs, fish, tofu, poultry, grains.  Resent research has shown that when taken with carbohydrate in a 4 carb to 1 protein  ratio, it  helps in overall glucose absorption.  An athlete’s total caloric intake should be approx. 15-18% from protein.  If you are a vegetarian, make sure to get enough variety of mixtures of proteins to include all of the amino acids required in a healthy diet. There are 4 calories for every gram of protein.   

Fat- Not to be confused with body fat, it is an important nutrient in the athlete’s diet.  Remember, fat does not make you fat, extra calories and lack of activity does. Fat is important in transporting vitamins and aiding in digestion and other body processes.  Fats come in many varieties and include saturated (animal sources, milk, butter, cheese, coconut, palm) which tend to be the least healthy of the fats when taken in large doses. Unsaturated are usually liquid at room temp and divided into polyunsaturated and monounsaturated. The monosaturated fats tend to be the healthier of the fats and are found in natural oils, olive, fish, canola, and peanut oils.  The other fat are trans/partially hydrogenated which are found in all pastries and refined foods and tend to be the most unhealthy of the fats. An athlete’s diet total caloric intake should be approx. 20-25% from fat with most in the unsaturated/mono variety.  A gram of fat has a lot more energy than carb or protein, so the volume of food should be far less for fat.  Each gram of fat contains 9 calories, more than double carb. or protein.

Computing Energy Needed of Long Run:

I am basing this need on the caloric intake of a 150 lb male with a fairly low body fat percent of 10-12%. If you are less weight or have a higher body fat you may have to adjust the caloric intake formula to fit your frame.  A higher body fat percentage would require less energy than someone with the same weight and lower body fat because lean muscle mass needs more energy to sustain itself.

 Daily energy requirement of 150lb (no exercise):  2100 calories

   Carbohydrate =   1260 cal./315 gr.         Fat=420 cal/46 gr.     Protein=380 cal/95 gr.

Energy required of 20 mile run : 2000-2400 ( you burn 100-120 calories per mile whether you run or walk)

 To make up the extra 2000-2400 calories need for the long run you have to think back 3 days to start fueling up and storing those extra calories in your muscles, liver and bloodstream so that on long run day your body is saturated with expendable fuel. Since the morning run meal should be light (300 –400 calories), most of the calories should have been consumed in extra small meals 3 days prior to the long run so they had time to be digested and stored. Dividing the 2000 calories by 3 days would equal the runner ingesting 700 extra calories per day over the 2100 needed for everyday living. 

Daily requirement of 150 lb athlete for 3 days prior to 20 mile run: 2800 calories/day

  Carbohydrate= 1680 cal/420 gr.      Fat= 700 cal./77 gr.       Pro=504 cal/126 gr.      

Morning of run would be 300-400 calorie meal of  same food group makeup.

During the long 20 mile run:

  Besides the water intake, athlete would ingest approx 200-250 cal/hour of simple carb. (gel/sports drink) 

  or about 750-850 calories to aid in maintaining an adequate level of blood glucose to the working muscles and brain.  If you would like to aid in glucose absorption, I suggest Redux 4, an energy drink with 4 to 1 carb to protein ratio. It can be found at nutrition stores and running magazines.

Post 20 mile run (immediate)– it is important for the athlete to ingest approx 300-400 calories within 15 minutes of finishing the run to aid in speeding up the rate of recovery for the muscles and brain.  This can be in the form of simple carb/ protein mix (Redux 4) or by foods with this metabolic make-up.
Post 20 mile run (later and next day)  A good meal of complex carb., protein and fat of approx 500-600 calories should be taken in within 3 hours post run plus the daily intake requirement of 2100 cal. For the 150 lb athlete would equal approx 2800-3000 cal. For the day of the long run with most of the food being consumed in the mid to later part of the day.  A little more higher percentage of protein is suggested after a long run in the diet for a few days post. This extra protein will  help aid in rebuilding muscle tissue breakdown which occurred during the long run. This higher percentage can come at the expense of fat. 

From readings in a previous article, don’t forget about water hydration. Use your urine color  (aiming for a semi yellow- clear color for  daily monitoring of you hydration).
  Some may ask, I noticed that we have about 40,000 calories stored as fat in our adipose tissue. Why not just use that as fuel during the long run and not worry about consuming extra calories pre long run and consuming gels/sport drink during the run?   Interesting question which is often asked.  During a long run, the body needs a constant flow of energy to the working muscles and brain.  In the beginning of the run (the first 20 min) while we are still warming up, stored glycogen (sugar) in our blood is the primary source of fuel. As we warm up, an equal amount of glucose and fat (from our adipose) is being used as long as there is enough oxygen present.  If the pace is too fast for the fitness level of the runner, a higher percentage of glucose will be used along with a by product of lactic acid will accumulate in the muscles all adding to the feeling of “hitting the wall”.  The problem with stored fat as a fuel is there has to be a lot of oxygen present along with an adequate amount of glucose in the blood for the muscles to absorb it and use it for work. There are also a few more steps in the breakdown process of stored fat which takes time.  If your pace is too quick in the beginning or you did not fill up your gas tanks with enough fuel prior to the run you will most likely be hitting that wall at mile 16-18 and the last 8 miles will be a struggle. Later on in the run , there will be less oxygen present, making it even more difficult for stored fat to be a primary source of fuel.  Your long practice runs is the time to practice the right even pace you can hold for  an extended time. If you are a beginner runner, walking breaks will enable you to stay in a more oxygen intake zone and prevent you from running out of  glucose too soon and ‘hitting the wall’ in a long run.  The long practice runs are also the time to practice what foods are tolerated best by you for a long run.  

A benefit of training is your body will become more efficient and be able to store higher stores of glycogen in the muscle and liver and you will get more efficient in releasing more stored fat as fuel during a long run.

  I hope this article gave you a brief outline on how food is utilized and the caloric needs of long distance running.  There is no secret fuel out there which will make you  run longer and faster, that comes only  from long term training and patience.  The best diets are usually found to be the most basic, least processed and also the most nutritious. The Kenyan and other African runner tend to have a very simple diet of  pourage and vegetables and are able to train for hours and achieve great performances with what they are brought up on.

  If you would like to know more of what your caloric intake should be for the long runs and eventually the marathon distance, please contact one of your coaches or use the example I have presented above.  Part II of this article will focus on laying out a meal plan around the long run, give you some tips of what kind of foods are good to eat and some foods which research has found to aid performance.  If you would like more detailed info on nutrition and other topics I suggest you contact www.runnersworld.com for help.
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