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Nutrition

Diff erent Nutritional Plans for 

Diff erent Athletes
Dawn Weatherwax-Fall, RD/LD, ATC, CSCS
No matter what sport you compete in, these general nutri-

tional guidelines can help you. Also included are basic caloric 

requirements for diff erent types of athletes.  

Periodized Nutrition for Strength and 
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Rodney Gaines, PhD, CSCS
Th is article will help athletes grasp a year round approach to 

nutrition. Th e information will help align your training and 

nutrition to optimize overall athletic performance.technique 

errors. 

12

OunceOfPrevention
Flexibility Exercises to Maintain 

Shoulder Health 
Jason Brumitt, MSPT, SCS, ATC, CSCS,*D
Th is article looks at stretches designed to help improve 

shoulder range of motion. A simple postural analysis that you 

can perform on the upper body is also discussed. 

TrainingTable
Pumping and Eating Iron: What are 

the Concerns for Active Individuals? 
Debra Wein, MS, RD, LDN, NSCA-CPT,*D
Th ough the health benefi ts of physical activity are many, the 

impact of physical activity on iron as well as other nutrient 

needs is much less well established. Th is article discusses the 

special iron requirements for athletes, and what food sources 

are best for iron. 

MindGames
Seven in ‘07
Suzie Tuffey Riewald, PhD, NSCA-CPT,*D
2007 is right around the corner. Th is article discusses seven 

mental skills or concepts to think about and carry with you 

into the new year to help improve your performance.

9

Departments

InTheGym
Five Common Bench Pressing 

Mistakes 
Joseph M. Warpeha, MA, CSCS,*D, 

NSCA-CPT,*D
Whether or not the bench press has earned it, few can argue 

that it is the most popular exercise out there. Th at being the 

case, this article will discuss some of the most common mis-

takes made with this exercise.

4

18

6

21

15

Contents

23
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G. Gregory Haff, PhD, CSCS,*D
Th e latest news from the fi eld on the type of carbohydrate 

consumed and performance, fi sh oils compared to nonsteroi-

dal anti-infl ammatory drugs for treatment of infl ammation, 

and  the use of protein plus amino acids to improve protien 

synthesis and improve muscle performance. 

Consequences of Energy Defi ciency in 
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Th is article describes some of the consequences when a physi-
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pain. Fifty nine percent of the subjects 

were able to stop taking NSAIDS for 

their joint pain. Eighty percent of the 

subjects revealed that they were very 

satisfi ed with the omega-3 EFA induced 

changes. No signifi cant side eff ects were 

reported in response to the supplemen-

tation of omega-3 EFA. While this study 

presents several design fl aws, specifi cally 

the lack of a placebo control group it 

does suggest that pharmaceutical grade 

omega-3 EFA supplements have the 

potential to elevate pain and decrease 

infl ammation. Th is may be of particu-

lar interest to individuals who have 

signifi cant joint pain. Further research 

is needed to explore the total benefi t of 

omega-3 EFA supplements.

Maroon JC, Bost JW. (2006). Omega-3 

fatty acids (fi sh oil) as an anti-infl amma-

tory: an alternative to nonsteroidal anti-

infl ammatory drugs for discogenic pain. 

Surgical Neurology, 65(4):326 – 331.

Protein plus amino 
acid supplements up-
regulate protein synthesis 
and improve muscle 
performance 
Several investigations have demonstrat-

ed that exercise-induced muscle pro-

tein synthesis can be exacerbated when 

protein or amino acid supplements are 

consumed immediately before and after 

acute bouts of resistance training. When 

examined individually whey and casein 

protein appear to eff ect net protein bal-

ance and net muscle protein synthesis 

in a similar fashion. However, the com-

bination of whey, casein, and amino 

acids consumed in conjunction with 

a longitudinal resistance training pro-

FitnessFrontlines G. Gregory Haff, PhD, CSCS

Does the type of 
carbohydrate you 
consume aff ect substrate 
utilization during an acute 
bout of exercise?
Recently researchers from the Sport and 

Exercise Nutrition Research Group at 

Loughborough  University examined 

the eff ects of high and low glycemic 

index meals on subsequent fuel utili-

zation during exercise. Eight healthy 

women participated in the investigation 

and were required to consume either a 

high or low glycemic index meal three 

hours prior to completing a one hour 

run. Th e one hour run was performed 

at 60% of the subject’s maximal oxygen 

consumption capacity. Th e high glyce-

mic index meal was calculated to have 

a glycemic index value of 78 while the 

low glycemic index meal had a value of 

44. Both meals were equal in total calo-

ries, calories from carbohydrate, protein, 

and fat. Results of the investigation 

indicated that the high glycemic meal 

produced signifi cantly higher insulin 

levels during the three hour period after 

meal consumption. During the 60 min-

utes of exercise the low glycemic index 

meal resulted in signifi cantly higher 

plasma levels of both free fatty acids and 

glycerol when compared to the high gly-

cemic index meal. Additionally, the total 

amount of fat oxidized after the low 

glycemic meal was signifi cantly greater 

than the amount of fat utilized after the 

high glycemic index diet. Based upon 

this research it might be concluded that 

a low glycemic diet will facilitate the 

oxidation of fats during exercise, thus 

potentially having a greater impact on 

body fat loss. Th e authors suggested that 

further research is needed to determine 

if the same aff ect occurs in response to 

low glycemic index diets when variable 

exercise intensities are used. 

Stevenson EJ, Williams C, Mash LE, 

Phillips B, Nute ML. (2006). Infl uence 

of high-carbohydrate mixed meals with 

diff erent glycemic indexes on substrate 

utilization during subsequent exercise 

in women. American Journal of Clinical 

Nutrition, 84(2):354 – 360.

Do fi sh oils work as 
well as nonsteroidal 
anti-infl ammatory drugs?
Nonsteroidal anti-infl ammatory drugs 

(NSAIDs) are commonly used as anal-

gesics and for a plethora of medical 

conditions. In fact around 70 million 

prescriptions for NSAIDs are writ-

ten yearly. Th e consumption of these 

drugs appears to cause some serious 

side-eff ects including: serious gastroin-

testinal problems, dyspepsia (indiges-

tion), subepithelial gastric hemorrhage, 

increase risk of myocardial infarction 

(heart attack), and stroke. Due to the 

plethora of potential side-eff ects associ-

ated with NSAIDs, researchers from the 

Department of Neurological Surgery at 

the University of Pittsburgh Medical 

Center examined the eff ectiveness of 

omega-3 EFAs (eicosapentaenoic acid 

and decosahexaenoic acid) in treating 

infl ammation. A total of 250 patients 

were evaluated for nonsurgical spine 

pain, all of which were taking NSAIDs. 

Each subject was then placed on a 2.4 g 

per day of pharmaceutical-grade omega-

3 EFAs for two weeks followed by 1.2 g 

per week for 8 weeks. Follow-up testing 

was conducted via the use of a question-

naire. Results indicated that 69% of 

the subjects reported a decrease in joint 
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gram has yet to be explored. Th erefore, 

researchers from Baylor University and 

the University of Oklahoma performed 

a ten week supplementation study in 

order to diff erentiate the eff ects of whey, 

casein, and amino acid supplementation 

protocol combined with a progressive 

resistance training regime. Nineteen col-

lege aged men were matched on age, 

body mass, and total leg strength and 

then randomly divided into two groups. 

One group consumed a carbohydrate 

placebo (40 g dextrose), while the other 

group consumed a protein (14 g whey 

protein concentrate, six grams whey 

protein isolates, four grams milk protein 

isolate, and four grams calcium casein-

ate) and an amino acid supplement 

(0.22 g arginine, 0.22 g histidine, 0.14 

g isoleucine, 6.0 g leucine, 0.44 g lysine, 

0.44 g methionine, 0.22 g phenylalanine, 

0.22 g valine, 0.12 g asparagines, 2.0 g 

glutamine, and 2.0 g tyrosine). Both 

supplements were taken one hour prior 

to and immediately after each training 

session. On non-training days, subjects 

consumed their beverage upon waking. 

Training session were conducted four 

days a week and consisted of progres-

sive resistance training performed for 

three sets of six to eight repetitions at 85 

– 90% of 1RM. Th e 1RM was assessed 

prior to the start of the study, during 

weeks four and eight and after the com-

pletion of ten weeks of training. Overall, 

the utilization of a protein and amino 

acid supplementation regime resulted 

in signifi cantly greater increases in total 

body mass, lean body mass, thigh mass, 

and muscular strength. Additionally, the 

protein and amino acid supplemen-

tation protocol resulted in signifi cant 

increases in anabolic hormones, such as 

serum insulin like growth factor I (IGF-

I), and muscle fi ber content. Based upon 

these fi ndings the authors concluded 

that the utilization of a protein and 

amino acid supplementation protocol 

upregulated markers of protein syn-

thesis and anabolism which resulted in 

concomitant increases in neuromuscu-

lar performance. Th erefore, it may be 

advisable for strength/power athletes 

to consider utilizing protein and amino 

acid supplements one hour prior to and 

immediately after training in order to 

maximize the training induced muscular 

adaptations. 

Willoughby DS, Stout JR, Wilborn CD. 

(2006). Eff ects of resistance training and 

protein plus amino acid supplementa-

tion on muscle anabolism, mass and 

strength. Amino Acids, September 20 

(ahead of print publication). 

About the Author
G. Gregory Haff  is an assistant professor 

in the Division of Exercise Physiology 

at the West Virginia University School 

of Medicine in Morgantown, WV. He 

served as a member of the National 

Strength and Conditioning Association’s 

Research Committee from 1999 – 2006. 

Dr. Haff  received the National Strength 

and Conditioning Association’s Young 

Investigator Award in 2001.

▲

FitnessFrontlines G. Gregory Haff, PhD, CSCS
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Whether or not the bench 

press has earned it, few 

can argue that it is the 

most popular exercise out there. Th at 

being the case, this article will discuss 

some of the most common mistakes 

made with this exercise. Th e following 

list is neither all-inclusive nor in any 

particular order, it simply touches on 

some of the more important points. 

1. Lifting the buttocks 
off  of the bench while 
attempting to press out 
the bar
You have all seen it—the person doing 

bench presses who lifts their butt high 

enough off  of the bench so you could 

drive a car underneath it. It is a natu-

ral reaction of the body to assume a 

more favorable biomechanical position 

when the resistance starts to become 

too much to handle with strict form. It 

is also an instinct that should be fought 

against every time to preserve low back 

health. Specifi cally, the intervertebral 

discs can experience excessive compres-

sion when forced into this position. 

Diff erent degrees of arching the back 

while the butt is in contact with the 

bench also has the potential to cause 

low back issues, but it usually is not as 

problematic or prolifi c. Everybody can 

and connective tissues. Th e faster the 

reversal of the bar, the more this stretch 

refl ex is invoked. Th is is another one of 

those things that a lifter can fi gure out 

by instinct alone, even if they do not 

have the faintest idea as to what a stretch 

refl ex is. Due to the fact that high speeds 

are usually involved near the reversal 

point, the bar will often sink into the 

chest slightly. Combine that with an 

explosive start to the press and it appears 

as if the bar is bouncing. A simple 

touch-and-go bench press (without a 

visible bounce) can be performed under 

control and at relatively high speeds 

and thus can still take advantage of the 

stretch refl ex phenomenon. 

3. Putting the feet up on 
the bench while benching 
Th is is not a mistake; it is more of a mis-

conception. I often hear people say that 

they put their feet on the bench because 

it isolates the chest more during the 

exercise. It should be obvious why the 

chest is no more isolated when the feet 

are up on the bench as opposed to being 

on the ground. Th ere may, however, be 

benefi ts for some people benching this 

way. Number one: putting the feet on 

the bench will certainly engage the 

upper body stabilizer muscles to a much 

greater degree since the big stabilizers 

lift more weight if they raise their butts 

off  of the bench which makes it such 

a hard habit to break. If you have not 

fallen into this habit that is a good thing,  

do not start. If you do have this habit, 

take the initial drop in weight and try 

to keep the proper form—for the sake of 

injury prevention. Do not worry, your 

numbers will come back with a little 

work on the new form. 

2. Bouncing the bar off  of 
the chest 
Th e fi rst thing to understand is that real-

istically there is not going to be much 

bounce off  of the chest. Th ink about 

this, if you were to take a bar loaded 

with any amount of weight and drop it 

on a cadaver from a couple of feet in the 

air, how much do you think it would 

bounce? Minimally, if at all. Most likely 

it would just sink into the chest. If asked, 

most say the reason for the bouncing is 

momentum. However, when you are 

lowering the bar, the momentum is in 

a downward direction and in order to 

complete the lift it needs to be reversed 

to an upward direction. So to say a 

person is using momentum when they 

heave the bar upward is probably not 

entirely correct. Th e most likely reason 

for the appearance of a “bounce” at the 

chest is the stretch refl ex of the muscles 

IntheGym

Five Common Bench 

Pressing Mistakes
Joseph M. Warpeha, MA, CSCS,*D, NSCA-CPT,*D
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of the hips, legs and feet have largely 

been taken out. Number two: for some 

people with low back problems or inju-

ries, putting the feet up on the bench 

alleviates the pain that is otherwise felt 

from the natural arch in the low back 

that is formed when benching with 

the feet on the ground. Benching with 

the feet on the bench can be likened 

to performing dumbbell presses while 

having the back supported by a stability 

ball. However, do not expect to achieve 

a true maximum bench press (for repeti-

tions or weight) while having your feet 

on the bench.

4. The spotter gets a better 
workout than the bencher 
Th is is seen with any exercise that 

requires a spotter to lend assistance 

when the movement can no longer be 

completed solely by the lifter, but it 

seems to be most prominent in bench 

pressing. Th e purpose of the spotter is 

to give a relatively small amount of help 

on the last repetition or two so the lifter 

can go past that failure point. If 300 

pounds is on the bar and the spotter 

has to contribute 50 pounds of help to 

get the bar up, the weight should be 

reduced signifi cantly, out of respect for 

the spotter’s safety in addition to that of 

the lifter. Th ere is also no point to doing 

a set of 10 repetitions when your spot-

ter has to help with the last 6. Even if 

the spotter keeps saying “it’s all you, it’s 

all you”, rest assured that it is nowhere 

close to being “all you”. And for all of 

you spotters out there, the best spot-

ting grip is an alternating grip, not two 

fi ngers or one hand in the middle of the 

bar. I will assume an explanation of why 

this is the case is not needed.

grown cow everywhere and was much 

stronger than when he fi rst started with 

the calf. Since the resistance was con-

stantly increasing, so to was his strength. 

Whether this bedtime tale is fact or fi c-

tion is a matter for historians. What can 

not be argued, however, is the idea that 

the story of Milo is an accurate, albeit 

simplistic, description of progressive 

overload. Th e point is this: if you always 

put 225 pounds on the bar and just do 

repetitions of that, do not expect to ever 

be able to bench press much more than 

225 pounds. Th is also goes for training 

in general, not just the bench press.

While many argue that the bench press 

exercise gets far more attention than it 

deserves, no one can dispute its popu-

larity across all groups from recreational 

5. Lack of progressive over-
load in a training program 
Without going into a lot of detail here, 

a person who always lifts the same 

amount of weight or never changes their 

program should not be surprised when 

they do not get any stronger. If you 

need a quick lesson on what progressive 

overload is and do not care for all of the 

science talk, refer to the tale of Milo of 

Crotona, a prominent athlete in ancient 

Greece. Th e story goes something like 

this: when an Olympiad ended and it 

was time to start training for the next 

one in four years, Milo began carrying a 

calf on his shoulders everywhere he went 

which was not particularly diffi  cult. He 

did this everyday for 4 years and by the 

time the next Olympiad rolled around, 

Milo was carrying a four year-old, full 

IntheGym Joseph M. Warpeha, MA, CSCS,*D, NSCA-CPT,*D

The bench press is extremely popular as a gym exercise as well as a competitive lift (as one of 
the 3 disciplines of powerlifting). However, its execution must be taken seriously in terms of 
technique in order to maximize safety, and certain training principles must be followed if
strength gains are to be maximized. 
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lifters to elite athletes. Despite the rela-

tively simple nature of the lift, many 

errors are still possible ranging from 

technique fl aws to less-than-optimal 

program designs to general misinforma-

tion regarding the lift and its execution. 

Th e consequences of such errors can be 

relatively benign in the case of not pro-

gressing at the desired rate of strength 

increase to the more dangerous tech-

nique mistakes that can lead to serious 

injury. Th is article has identifi ed a few 

of the more common mistakes that, if 

avoided, can lead to profi cient pressing 

on the bench with a minimal risk of 

injury.

 

About the Author
Joe Warpeha is an exercise physiologist and 

strength coach and is currently working 

on his PhD in exercise physiology at the 

University of Minnesota-Minneapolis. His 

current research focuses on musculoskeletal 

adaptations in stroke patients. Joe’s other 

areas of interest include muscular and 

cardiovascular responses and adaptations to 

exercise. He is an instructor in the School 

of Kinesiology and has taught several cours-

es including “Measurement, Evaluation, 

and Research in Kinesiology”, “Strength 

Training Program Design”, and “Advanced 

Weight Training and Conditioning”. In 

addition to having a Masters degree in exer-

cise physiology, Joe is a Registered Clinical 

Exercise Physiologist through the American 

College of Sports Medicine, a Level 1 Coach 

with USA Weightlifting, and a certifi ed 

referee with USA Powerlifting. Outside of 

the academic realm, Joe is a competitive 

powerlifter with over 15 years of training 

experience and has won several national 

and state bench press titles while competing 

in the 148, 165, and 181–pound weight 

classes. ▲

IntheGym Joseph M. Warpeha, MA, CSCS,*D, NSCA-CPT,*D
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Ounceof Prevention

muscle groups that benefi t from stretch-

ing exercises include the midback (tho-

racic spine), the posterior shoulder, and 

the chest (pectoralis major and minor). 

Stretching Exercises
Loss of thoracic or midback fl exibility 

may be due to either postural adapta-

tions or poor training in the weight room. 

Forward shoulder posturing aff ects both 

one’s scapular position and the ability 

to extend through the thoracic spine. 

Two exercises can help to improve your 

Introduction
Almost everyone will agree that proper 

posture is important for musculosk-

eletal health, but how many people 

maintain good posture throughout the 

day? Poor posture may be due to pos-

tural adaptations from everyday life. For 

example, I frequently observe rounded 

shoulder and forward head postures in 

individuals who sit all day in front of a 

computer. 

Th e way we work out may also infl uence 

our posture. Athletes who overtrain the 

chest (as well undertrain the back) and 

fail to adequately stretch often demon-

strate a rounded shoulder posture. Th is 

article will discuss how lack of shoulder 

fl exibility may contribute to injury and 

provide examples of stretching exercises 

to combat poor shoulder posture.

Proper Posture
It is generally easy to recognize less-than-

ideal posture. Some examples of poor 

upper body posture include a forward 

head (loss of the natural cervical curve), 

rounded shoulders, and a rounded or 

kyphotic midback (fi gure 1). Proper 

posture of the upper body entails sitting 

or standing erect with your head and 

neck upright and shoulders positioned 

back and relaxed (fi gure 2). Postural 

thoracic extension. Th e cat and camel 

stretch is performed on your hands and 

knees. During the “cat” portion of the 

stretch (fi gure 3a) round your upper 

back assuming a pose like an angry cat. 

After holding the cat portion for 30 

seconds reverse the pose into the “camel” 

(fi gure 3b) by allowing your upper back 

to sag through your shoulders. Another 

way to increase thoracic extension is to 

lie supine (face up) on a small rolled 

towel placed across your midback (fi g-

ure 4). You will feel a stretch at or near 

where the towel is placed. Repositioning 

Flexibility Exercises to 

Maintain Shoulder Health
Jason Brumitt, MSPT, SCS, ATC, CSCS,*D

Figure 1. Example of Poor 
Posture

Figure 2. Example of Proper 
Posture
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the towel along the back can allow one 

to target multiple segments of the spine.

Overtraining the chest can contribute to 

forward shoulder posturing. Pectoralis 

major and minor tightness can aff ect 

shoulder posture and mechanics. Th e 

classic doorway stretch performed with 

both arms (fi gure 5) or one arm can 

increase pectoral fl exibility. 

For a variety reasons, internal rotation 

(IR) at the shoulder may become restrict-

ed. Overhead athletes often demonstrate 

a loss of shoulder IR on their dominant 

shoulder. A loss of IR may aff ect nor-

mal shoulder biomechanics and pos-

sibly contribute to shoulder injury. Th e 

“sleeper” stretch should be performed to 

improve shoulder IR. As demonstrated 

(fi gure 6), lay on the side you want to 

stretch. Using your opposite arm slowly 

rotate your arm inward (or toward the 

surface).

Each stretch should be held for 30 

seconds and repeated 2 to 3 times. 

Additional repetitions of each stretch 

may be performed as needed. While 

it is diffi  cult to say how many times a 

week stretching is necessary to prevent 

postural changes, you should stretch 

daily if you have identifi ed within your-

self any of the aforementioned postural 

deviations.

Conclusion
After reading this article, assess your sit-

ting or standing posture. Are you tight 

in any of the aforementioned areas? Take 

a look around at others at your school or 

work; how many do you see with proper 

posture? While some injuries sustained 

at work or during sport are unavoidable, 

the stretching exercises described within 

this article will help you to maintain and 

improve your upper extremity fl exibility. 

About the Author
Jason Brumitt is a board-certifi ed sports 

physical therapist practicing at Willamette 

Falls Hospital in Oregon City, OR. His 

clientele include both orthopedic and sports 

injury patients. He also serves as adjunct 

faculty for Pacifi c University’s school of phys-

ical therapy program. To contact the author 

email him at jbrumitt72@hotmail.com. 

▲

Ounceof Prevention Flexibility Exercises to 
Maintain Shoulder Health

Figure 3a. Cat Portion of Cat and Camel Stretch

Figure 3b.  Camel Portion of Cat and Camel Stretch
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Ounceof Prevention Flexibility Exercises to 
Maintain Shoulder Health

Figure 4. Thoracic Extension with Towel
Figure 5. Doorway Stretch—
Both Arms

Figure 6. Sleeper Stretch
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Nutrition

What are your goals?  Do 

you want to better your 

time for the half-mile, 

train for a regional karate meet, decrease 

your body fat, or better your cardiovas-

cular health?  Whatever your goal, the 

following nutritional guidelines are the 

basics for helping you get there. 

Eat Regular Meals 
Beginning With Breakfast 
Eating breakfast gets you started in the 

morning. When you fuel your body 

in the morning, you are providing the 

energy for your muscles and brain cells 

to function at their best. Th is method 

allows your blood sugars to remain con-

stant, allowing the hormone glucagon 

to be released to metabolize fat. If blood 

sugars fl uctuate, it is diffi  cult for this to 

take place. Also, if your energy levels are 

constant your practices will more likely 

be consistent. You perform the way you 

practice. What you do every day nutri-

tionally will make the biggest diff erence.

Balance Your Macronutrients  
Always try to have a mix of carbohydrates, 

protein, and fat at each meal. Th is will 

ensure that you get the nutrients you 

need and also get a constant amount 

of energy. Carbohydrates tend to be 

absorbed into the bloodstream more 

quickly than protein and fat, and cer-

tain kinds of carbohydrates are absorbed 

faster than others (1). By mixing your 

foods, incorporating faster-absorbing 

foods with foods that do not get into 

Eat Enough
Th ree Out of Four Student Athletes 

May Not Be Getting Enough to Eat 

(2). A 2004 study found that out of 

345 women and men involved in com-

petitive sports, 70% of the women 

and 73% of the men were not getting 

enough total calories. Only 81% of 

the women and 90% of the men were 

consuming enough carbohydrates and 

just 68% of the women and 81% of the 

men were eating enough protein based 

on USDA guidelines. Intakes of salt, 

total fat, saturated fat, and cholesterol 

often exceeded recommendations, even 

in diets defi cient in major components. 

Many students felt they needed to lose 

weight, and sub-clinical eating disorders 

were common. Inset 1 shows caloric 

requirements based on body weight for 

diff erent weight goals. 

 

Diff erent Nutritional Plans 

for Diff erent Athletes
Dawn Weatherwax-Fall, RD/LD, ATC, CSCS

Inset 1.

Caloric Requirements per 
Pound of Bodyweight 

(based on weight goals)

Fat loss = 12 – 13 calories per lb. of 
bodyweight

Maintenance Total Daily Energy 
Expenditure = 15 – 16 calories per lb. 
of bodyweight

Weight gain = 18 – 19 calories per lb. 
of bodyweight
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the bloodstream as fast, you can create a 

more constant energy stream. 

Watch the Empty Calories  
In my offi  ce we call them “Freebies”. 

Chips, candy, soda, sweets, fast food, 

fried food, sugary cereals and bars, high 

saturated fat items, and processed food 

are generally high in calories and/or fat, 

and low in nutrients. Most athletes we 

survey consume three to fi ve freebies a 

day, if not more. Th ese types of calories 

do not assist in muscle building, recov-

ery, immune system, or  wound healing.

Watch Portion Sizes 
Very few people know what a portion 

size really is. Too much or too little can 

make a very big diff erence in reaching 

your goals. I suggest you measure your 

food for one week. Do not change 

the portions you would normally eat, 

just load them into measuring cups or 

spoons before you eat them. Keep a run-

ning record as you do on a notepad or 

index card. Total everything at the end 

of each day or at the end of the week 

and then compare the number of por-

tions you have eaten to the recommend-

ed amounts. Inset 2 lists portion size 

estimations for several diff erent foods. 

Fueling for Short-Term 
Events
Short-term events include activities that 

only last up to about four minutes, 

which means your energy source comes 

from glucose or glycogen (1). Table 1 

lists recommended nutrient balance for 

short duration event athletes.

Where Do You Begin?
Sports nutrition can enhance perfor-

mance if utilized correctly, however 

where to begin can be diffi  cult. Start 

off  making one or two changes a week. 

Th e “All or None” technique tends to 

fail with most athletes. Th e goal is to 

retain the new habits while continuing 

to make new ones. If you want to go 

full with the nutrition piece, I highly 

recommend you seek professional help 

from a Dietitian that emphasizes in 

sports nutrition.
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Fueling for Intermediate-
Length Events
Th ese are sports that last any where from 

four to nine minutes and maybe longer. 

Th ey also use glucose/glycogen for their 

main energy source. Due to the high 

intensity and short duration, fat fuel is 

not used for energy. Table 2 lists recom-

mended nutrient balance for intermedi-

ate duration event athletes.

Long-Duration Events
Th ese activities last for more than 10 

minutes. Th ese activities use carbohy-

drates and fat metabolism to fuel their 

sport. Table 3 lists recommended nutri-

ent balance for long duration event 

athletes. 

With all of these events, it is extremely 

important to be well fueled and well 

hydrated, so what you eat prior to the 

day is also part of the plan. Starting with 

optimal levels is imperative to each type 

of event.

Nutrition Diff erent Nutritional Plans For Diff erent Athletes

• 1 oz. meat = size of a matchbox 

• 3 oz. meat = size of a deck of cards or 
bar of soap (The recommended portion 
for a meal)

• 8 oz. meat = size of a thin paperback 
book 

• 3 oz. fi sh = size of a checkbook 

• 1 oz. cheese = size of 4 dice 

• 3 oz potato = size of a computer 
mouse or tennis ball

• 2 Tbs. peanut butter = size of a ping 
pong ball 

• 1 cup pasta = size of a tennis ball 

• 2 oz bagel = size of a hockey puck

• medium apple or orange = the size of 
a tennis ball 

• 1 cup chopped raw vegetables or fruit 
= baseball size 

• 1/4 cup dried fruit (raisins, apricots, 
mango) = a small handful or shot glass 
full

• Cup of lettuce = four leaves

Inset 2. Approximate Portion Sizes for Some Common Foods
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Nutrition Diff erent Nutritional Plans For Diff erent Athletes

Nutrient Balance 60% 
Carbohydrates

Percent Fat 15 – 25

Percent Protein 15 – 25

Table 1. Recommended Nutrient 
Balance for Short Duration 
Event Athletes

Table 2. Recommended Nutrient 
Balance for Intermediate Duration 
Event Athletes

Nutrient Balance 55 – 60% 
Carbohydrates

Percent Fat 15 – 20

Percent Protein 15 – 25

Table 3. Recommended nutrient 
Balance for Long-Duration 
Event Athletes

Nutrient Balance 60 – 70% 
Carbohydrates

Percent Fat 20 – 30

Percent Protein 10 – 15
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the greatest infl uence on iron absorp-

tion which increases when body stores 

are low. When iron stores are high, on 

the other hand, absorption decreases 

to help protect against toxic eff ects of 

iron overload (3). Iron absorption is 

also infl uenced by the type of dietary 

iron consumed. Meat and other animal 

products are high in heme iron which 

has an absorption range of 15% to 35%. 

In contrast, only 2% to 20% of non-

heme iron in plant foods such as rice, 

maize, black beans, soybeans and wheat 

is absorbed. See table 2 for food sources 

containing iron.

Who is at risk? 
Certain individuals are at an increased 

risk for iron defi ciency, including adoles-

cents experiencing a growth spurt (espe-

cially once they begin menstruating). 

Athletes, in general,  are at an increased 

risk due to possible poor nutritional 

Though the health benefi ts of 

physical activity are many, 

the impact of physical activ-

ity on iron as well as other nutrient 

needs is much less well established. Iron 

is a critical nutrient for both men and 

women as it plays a key role in a num-

ber of cellular processes including DNA 

synthesis, oxygen transportation, and 

the electron transport system (9).

Without enough iron, an athlete may 

experience, not only decreased exercise 

performance and lowered VO2 max, 

but also changes in metabolic rate, psy-

chomotor development, intellectual per-

formance, immune function and ther-

moregulation (2, 3, 10). According to 

a recent study, as many as 25 – 35% of 

athletes have been found to have low 

iron stores as compared to 1 and 8% of 

young men and women, respectively (3). 

See table 1 for iron RDAs.

How do I know if my iron 
is low? 
Measurement of serum levels of soluble 

transferrin receptor (sTfR) is now the 

gold standard for identifying iron defi -

ciency in its earliest stage. Th is marker 

has been found to be the most accurate 

indicator of iron stores and more sensi-

tive to iron defi ciency than serum ferri-

tin (1). Speak to your physician to have 

your iron levels tested. 

Where can I fi nd iron? 
Healthy adults absorb about 10% to 

15% of dietary iron from food, but indi-

vidual absorption is infl uenced by sev-

eral factors.  Storage levels of iron have 

TrainingTable

Pumping and Eating Iron:

What are the Concerns for 

Active Individuals?
Debra Wein, MS, RD, LDN, NSCA-CPT,*D

Table 1. Iron Recommended Dietary Allowances (5)

Age Males
(mg / day)

Females
(mg / day)

Pregnant
(mg / day)

Lactating
(mg / day)

Upper Level
(mg)

19 – 50 years 8 18 27 9 45

51+ years 8 8 N/A N/A 45
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intake, increased losses in sweat, hemoly-

sis (destruction of red blood cells) caused 

by repeated foot strike as well as impaired 

absorption for those with low gastric acid 

secretion (1, 3, 6).

Inadequate energy intake has been iden-

tifi ed from numerous surveys of female 

athletes, which increases the likelihood 

of inadequate iron intake. Individuals 

adhering to a strict vegetarian diet are 

consuming iron with diminished bio-

availability and are likely consuming food 

substances that impair absorption such as 

tea, legumes, whole grains, wine, grapes, 

calcium and phosphate salts, and soy 

protein, placing them at further risk. Th e 

good news for vegetarians or for those not 

eating a lot of meat is that nonheme iron 

absorption is signifi cantly improved by 

various food components.  See Inset 1 for 

more information about iron absorption. 

Note that vegetarians who exclude all 

animal products from their diet may need 

almost twice as much dietary iron each 

day as non-vegetarians because of the 

lower intestinal absorption of nonheme 

iron in plant foods (8). 

Should you supplement? 
Th ose who supplement need to be aware 

that the body does not have a mechanism 

by which to excrete excess iron, and that 

excess iron will act as a pro-oxidant, 

carrying with it a risk of liver cancer 

and cardiovascular disease. Additionally, 

dietary iron intake has been positively 

associated with the incidence of type 2 

diabetes in postmenopausal women (1, 

12). Th erefore, before taking iron supple-

ments, you need to have your iron levels 

measured to determine whether your 

levels are low. 

Bottom line
Based on the available research, it is dif-

fi cult to arrive at conclusions regarding 

the impact of exercise on iron require-

ments. If there is an increase in require-

ments, it will most likely be for those 

engaged in long distance running due 

to gastrointestinal losses and footstrike 

hemolysis.  It is clear that iron supple-

mentation should never be initiated 

without prior determination of iron 

status and regular monitoring by a phy-

sician, as iron overload presents serious 

health issues. As always, food fi rst seems 

to be an appropriate recommendation 

when it comes to taking in adequate 

iron. 
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Table 2. Food Sources Containing Iron (7,8)
Vegetarian Sources of Iron 
(Non-Heme Iron)

Non-Vegetarian Sources of Iron 
(Heme Iron)

Spinach
Nuts
Seeds
Dried Beans
Soy Foods
Tofu
Soybeans
Textured Vegetable Protein

Meat alternative
Bread
Legumes
Dried fruit 

(raisins, cranberries, cherries)
Fortifi ed breakfast cereals
Oatmeal
Molasses
Green leafy vegetables
Peas 
Asparagus
Strawberries

Beef
Pork
Fish
Shrimp
Oysters
Clams
Crab
Tuna
Halibut
Chicken (liver is the best source)
Egg yolks
Turkey
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• About 60% of iron in meat is non-heme (although meat itself helps absorb 
non-heme iron). 

• The absorption of non-heme iron often depends on the food balance in 
meals. 

• Meat and fi sh not only contain heme iron—the best form for maintaining 
stores—but they also help absorb non-heme iron.

• Vitamin-C rich foods will enhance absorption of non-heme iron

• Foods containing ribofl avin (vitamin B2) may help enhance the response of 
hemoglobin to iron.

• Normal gastric acid secretion is necessary to help absorb iron

Factors which impede the body’s absorption of dietary iron:
• Tannins (tea)

• Polyphenols (wine and grapes)

• Phytates (legumes and whole grains)

• Calcium

• Soybeans

Sources: (3,11)

Inset 1. Interesting Facts about iron absorption
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Some major considerations in struc-

turing a nutrition plan will be needed 

caloric, carbohydrate, fat, and protein 

requirements. Th ese will vary depending 

on the time of year and body composi-

tion. Recommended goals for caloric 

requirements will vary between 1.3 – 1.5 

times the Basal Metabolic Rate (BMR) 

(3).  Th e Basal Metabolic Rate is an 

estimate of the energy requirements of 

the many diff erent cellular and tissue 

processes that are necessary to continue 

physiological activities in a resting, post 

absorptive state throughout most of the 

day. In order to calculate caloric require-

ments, you fi rst convert the bodyweight 

into kilograms by multiplying by .45 or 

dividing the bodyweight by 2.2.  After 

converting the weight into kilograms 

you multiply bodyweight in kilogram 

times 24, and this calculates your Basal 

metabolic rate (BMR).

We now must consider energy expendi-

ture throughout the course of the day.  

Th is will vary according to the goals 

and what periodization phase training 

is in.  Th e BMR can be multiplied by 

three estimates to calculate energy needs: 

1.3 for low activity or weight loss, 1.4 

for moderately active and maintenance, 

and/or 1.5 for highly active along with 

weight gain.  Going back to Jennifer 

who weighs 130lbs with 15% body fat, 

we would use 111.5lbs as her body-

weight as we do not want to support fat 

calories.  We fi rst convert her lean body 

mass to kilograms by multiply by .45.  

Her bodyweight in kilograms is equal to 

50.2.  We multiply 50.4 times 24 and 

her estimated BMR will equal 1204.2 

calories.  Let us say we consider Jennifer 

to be moderately active, we would mul-

tiply the 1204.2 calories times 1.4, and 

her caloric needs for maintenance would 

be 1685.88 Calories.  With our weekly 

assessments of bodyweight we can tell 

if this is not enough needs to meet 

her goals. Bodyweight should be done 

weekly, and body fat should be done at 

the end of each month.  

We know that 1 gram of carbohydrate 

is equivalent to 4 Calories, 1 gram of 

protein is equivalent to 4 Calories, and 

1 gram of fat is equivalent to 9 Calories.  

An athlete’s diet should consist of 55 – 

60% carbohydrates, 15 – 20% protein, 

and 20 – 25% fat (1).  Th e American 

Dietetics Association makes the other 

recommendations for athletes:  protein 

1.4 – 1.7 grams/kg, carbohydrates 6-

10grams/kg, and fats at 20 – 25% of 

calories (2).  It is recommended that the 

athlete analyze micronutrients as well, 

and increasing the micronutrients dur-

ing certain phases of periodization may 

also be essential to enhance athletic per-

formance.  If we looked at the upper end 

of carbohydrate needs for Jennifer, she 

would need 500 grams of carbohydrates 

a day or 50 kgrams times 10 grams/kg.  

Her protein needs would be 85 grams/

day or (50 kilograms x 1.7).  We already 

have 2,340 Calories before considering 

fat intake.  We will add fat needs of 20% 

of calories needed, and Jennifer will 

need to consume 468 calories in fat or 

52 grams of fat (2)  

Th e fi rst periodized phase we will con-

sider is the off -season.  Th e off -season 

is the longest period of time and this 

is a great time for an athlete to put on 

muscle mass, improve areas of weakness, 

and recover from any injuries.  During 

this phase training volume is high in 

resistance training, and cardiovascular 

training is minimized. Th e off -season 

usually range four to six months in 

length, depending on the sport.  We 

will consider fi rst whether you are at 

the ideal weight for your sport.  If you 

need to lose weight, then weight loss 

should be done slowly over the four to 

six months of off -season, and the same 

holds true if looking to gain weight. 

 

How do we periodize nutrition to cor-

relate with the goals of strength training?  

If Jennifer wants to gain 10lbs by the 

next season, we could spread this over 

the 6 months of off -season.  In order 

to gain weight we need to eat more 

Calories than needed, so we would need 

an increase in Calories. For weight gain 

her Calories would need to be adjusted 

to 1.5 times her lean body weight in 

kilograms (50kg) which would be a 

minimum 1800 Calories. If she does 

not gain weight in the fi rst week, then 

we add 250 – 500 additional Calories a 

week until we notice the weight needed. 

Since her goal is weight gain in the 

off -season she would need to consume 

50 x 6g/kg, which is 300 grams of 

carbohydrates a day. Her protein needs 

in the off -season would be started at 

1.4grams/kg, which is 70 grams.  Her 

fat needs may be able to run higher since 

she is looking to gain lean mass in the 

off -season. At 20% of 1800 Calories, her 

fat needs would be 40 grams.  

After 20 – 26 long weeks of strength and 

conditioning, it is time to get ready for 

another competitive season.  We now 

move into the precompetition phase.  

Th is would be a good time to do an 

evaluation.  How eff ective was the off -

season nutrition plan? If bodyweight 

has gone up, then half of the goal has 

been reached. It is important to recheck 

body fat to see how much of the weight 

gain is fat and how much is muscle. 

Nutrition Periodized Nutrition for Strength and Power Athletic Performance
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Our calories should be adjusted up to 

an activity level of 1.5, since you will 

be busy with practice, school, work, 

and training.  If carrying excess body 

fat, then we would start at a 1.3 activ-

ity level.  Carbohydrates should be at 

8grams/kg, protein at 1.5 – 1.7, and fat 

calories about the same. It is important 

to pay closer attention to fl uids and 

micronutrients. A multivitamin supple-

ment may also be recommended. 

In season training requires more detail.  

Depending on when competition or 

events are, your diet will need to be set 

to peak for a game or competition.  If 

you have followed the periodized nutri-

tion plan and assessments, you should 

be at an optimal fuel level and body 

composition. It is detrimental to be on 

a low calorie diet during the in season, 

and you should be at the highest level of 

carbohydrates and Caloric requirements.  

It is important that meals are structured 

before and after practice. It is also impor-

tant that meals are structured before and 

after competitive events. Carbohydrates 

are the key during in season along with 

adequate Calories.  

Transition or recovery is that time imme-

diate after the season is over.  It can last 

two weeks to a month. During this time 

you should rest, and have little to no 

structure to diet and training. Use this 

time to refl ect on the past season and 

recover from the stress on proper diet-

ing and training.  I would still set some 

goals, where bodyweight is not allowed 

to drift 5 – 10 lbs from playing weight. 

I would also recommend that you con-

tinue to stay active doing things other 

than your chosen sport. 
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fi rst step often has been to improve self-

awareness, regardless of the skill being 

discussed. You need to understand your-

self and how you tend to act, respond, 

think, and feel to enhance or improve 

yourself and your performance. Strive 

to become more aware of yourself physi-

cally, mentally, and emotionally.

 
2. Figure out where you are 
going
Set goals, goals, and more goals. You 

have likely heard the following phrase, 

“If you do not know where you’re going, 

how will you know when you get there?”  

Determine where you want to go and 

what you want to accomplish in 2007. 

But, do not stop there. Work backwards 

and determine what you need to do this 

month, this week, even today to achieve 

your long-term goal. Use daily goals as 

stepping stones towards your long-term 

goal. 

 

3. Be your own best friend
Did you know that individuals have 

roughly 66,000 thoughts a day and, of 

these, 70 – 80% are negative? Th is tells 

me we need to be vigilant about manag-

ing our thoughts and self-talk because it 

seems that when left “unattended”, we 

tend towards negativity. In this new year, 

commit to monitoring what you say to 

yourself and working to talk to yourself 

as if you were your best friend instead of 

your worst enemy.

 

Can you believe it is almost 

2007? Yet another year has 

passed in a fl ash. In honor 

of the beginning of a new year, we 

are going to take a slightly diff erent 

approach with this Mind Games col-

umn. In these articles, we typically take 

a detailed look at a specifi c mental skill 

or concept with an emphasis on how to 

eff ectively implement that mental skill to 

enhance performance. In the recent past, 

we have discussed building confi dence, 

using imagery, strategies to maximize 

practice performance, and strategies to 

set yourself up for competitive success, 

to name a few. 

 

Instead of this “microscope” approach, 

this article will take a much broader per-

spective. Th at is, we will not get mired 

down in the details of a given mental 

skill, but rather will identify the mental 

skills or concepts to think about and 

carry with you into the new year. As you 

know there are a multitude of mental 

skills, strategies, approaches, and such 

that can play a role in your athletic per-

formance, but what are those skills that 

seem to be more critical or have the most  

impact? Following are seven mental skills 

/concepts to bring with you into 2007 to 

help you in the pursuit of your goals.

 

1. Enhance your self-awareness
As we have discussed how to use mental 

skills to enhance performance, a critical 

4. Be
Practice and perform in the here and 

now. It is so easy to get caught up in 

the past—to hold on to past mistakes 

and the “shoulda, woulda, couldas.” But, 

there is no changing the past, so learn 

from it and move on. It is also easy to 

get caught up in what might be—“if 

I win this set; what if I cannot lift the 

weight; maybe I will false start.” But, 

there is no predicting the future. What 

you can control is right now. Direct your 

physical and mental energy to what you 

can control and infl uence, which is your 

thoughts and behavior right now. Be. 

 
5. Practice like you want to 
compete 
If you are going to expect yourself to 

compete with focus and intensity, you 

need to practice with focus and intensity. 

If you are going to expect yourself to per-

form under pressure, practice under pres-

sure. If you are going to expect yourself 

to deal with mistakes in competition, use 

practice to fi gure out how to physically 

and mentally deal with mistakes. You get 

the point—train the mind and body as 

both the mind and body compete.

 

6. Learn lessons
On a regular basis, whether after practice, 

at the end of each week, or after com-

petitions, evaluate and learn from your 

experiences. Identify what you are doing 

well and commit to continuing to do it. 

Identify what you are not doing well and 

commit to working on it. Learn from 

good practice and poor practice, from 

Seven in ‘07
Suzie Tuff ey Riewald, PhD, NSCA-CPT,*D

MindGames Suzie Tuffey Riewald, PhD, NSCA-CPT,*D
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good competitive performances and not 

so good performances and apply these 

lessons to future endeavors.

 

7. Have fun
Need I say more? 

About the Author
Suzie Tuff ey Riewald received her degrees 

in Sport Psychology/Exercise Science 

from the University of North Carolina  

– Greensboro. She has worked for USA 

Swimming as the Sport Psychology and 

Sport Science Director, and most recently 

as the Associate Director of Coaching with 

the USOC where she worked with various 

sport national governing bodies (NGBs) 

to develop and enhance coaching educa-

tion and training. Suzie currently works 

as a sport psychology consultant to several 

NGBs.

▲

MindGames Suzie Tuffey Riewald, PhD, NSCA-CPT,*D



NSCA’s Performance Training Journal   |  www.nsca-lift.org/perform Vol. 5 No. 6  |  Page 23

Nutrition

Introduction 
Since the inception of Title IX the 

participation of women in competitive 

sports and recreational fi tness activi-

ties has increased dramatically. Regular 

exercise is an integral part of a healthy 

lifestyle, and the benefi ts range from get-

ting better grades, improving mood and 

self-esteem, reducing the likelihood of 

using alcohol or smoking, reducing the 

risk of certain cancers, and improving 

overall health. However, an imbalance 

between the energetic needs of the body 

and the energy required to participate in 

physical activity can have serious conse-

quences on various systems of the body 

including the reproductive, skeletal, and 

cardiovascular systems.

Maintaining energy balance is an essen-

tial element for everyone, but even 

more important for athletes. Energy 

balance is achieved when the amount of 

energy intake (i.e., all foods and bever-

ages consumed) matches the energy that 

is expended throughout the day. Your 

energy expenditure has three parts: 1) 

your resting energy expenditure, or the 

amount of energy you would use if you 

were to just lay quietly; 2) your energy 

expenditure from normal daily activities, 

ated with low levels of estrogen (the pri-

mary female sex hormone). Suppressed 

estrogen in physically active women is 

related to bone loss, and more recently 

has been shown to increase the risk of 

cardiovascular disease in young, other-

wise healthy women. Th us, maintaining 

regular menstrual periods and more 

importantly normal levels of estrogen is 

essential for a woman’s health. 

Menstrual disturbances in exercising 

women was originally believed to be 

the result of low levels of body fat, 

where a minimum of 22% was neces-

sary to maintain normal reproductive 

function. However, some women with 

body fat levels below this threshold still 

get normal monthly periods, suggesting 

that other factors play a role in regu-

lating menstrual cycles. So researchers 

began to look for other causes of these 

menstrual disturbances. It soon became 

evident that women who were in an 

energy defi cit were much more likely to 

experience irregular or absent menstrual 

cycles (10). What was also discovered 

is that there are a host of signals from 

the body that get sent to a specifi c 

region of the brain (the hypothalamus) 

which communicate the body’s energy 

like walking to the bus stop or doing 

household chores; and 3) your energy 

expenditure from exercise, such as going 

out for a run, dancing, or swimming. 

Th is last component is typically the most 

variable between people, and individuals 

who exercise regularly expend a lot of 

extra energy compared to a sedentary 

person. Th erfore, being physically active 

and participating in sports requires that 

you achieve higher levels of energy intake 

to prevent an energy defi cit. 

Reproductive System
Following puberty women begin to have 

regular menstrual cycles generally last-

ing between 24 – 35 days. Women with 

normal menstrual cycles (eumenorrhea) 

will have 12 – 13 periods per year, how-

ever circumstances exist when irregular 

(oligomenorrhea) or absent (amenor-

rhea) menstrual cycles may be present. 

Oligomenorrhea is defi ned as a men-

strual cycle lasting between 36 – 90 days, 

whereas amenorrhea is defi ned as having 

no menstrual period for at least three 

months and having less than three peri-

ods in the previous 12 months. Th ese 

menstrual disturbances are more com-

mon in exercising women compared to 

the general population and are associ-

Consequences of Energy 
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status. Th e hypothalamus is responsible 

for interpreting these signals and then 

provides instructions for how the body 

should respond. In addition, this region 

of the brain is also responsible for regu-

lating the menstrual cycle. 

Normal menstrual cycles depend on 

regular pulses every 60 – 90 minutes of 

a certain hormone called gonadotropin-

releasing hormone (GnRH) from the 

hypothalamus; without this the men-

strual cycle would become irregular or 

absent (6). Th is hormone then signals 

another part of the brain to release two 

other hormones called lutenizing hor-

mone (LH) and follicle stimulating hor-

mone (FSH). Lutenizing hormone also 

has a pulse which occurs approximately 

every 60 – 90 minutes. A decrease in 

the number of LH pulses is used by 

researchers to identify disturbances in 

the hypothalamus (because GnRH very 

easily). 

In a series of well designed studies from 

Ohio University, researchers showed a 

decrease in LH pulses in women who 

had regular menstrual cycles by having 

them dramatically increase their energy 

expenditure through exercise (7). It was 

shown that the change in LH pulses 

was the result of an imbalance between 

energy intake and the energy expendi-

ture from exercise. Th ey showed that 

when individuals were able to consume 

the same amount of calories that they 

expended during exercise, no disrup-

tions of LH pulses were evident, indicat-

ing that disruptions in the brain were 

not caused by the exercise per se, but 

rather the energy defi cit. When signals 

from the body tell the brain that there 

is an energy defi cit, the hypothalamus 

slows its pulses, which then slows the 

LH pulses and can eventually result in 

menstrual cycle irregularities or possibly 

its complete absence. Th is is done for a 

very simple reason: to conserve energy. 

In women, reproduction is considered 

non-essential, meaning it is not neces-

sary for the survival of the individual, 

and it is costly from an energy perspec-

tive. Th erefore, to help conserve energy 

when the brain senses an energy defi cit, 

reproductive function is reduced and is 

casually observed with menstrual irregu-

larities. 

Skeletal System
So what is the big deal that an ener-

gy defi ciency can lead to menstrual 

irregularities?  Some women involved 

in competitive athletics might be con-

vinced that not having a menstrual cycle 

is a good thing. Despite the positive 

impact sport and physical activity has 

on increasing bone mass, menstrual dis-

turbances and the associated low levels 

of estrogen can result in bone loss, even 

in young apparently healthy women (1, 

2, 5, 8). Bone loss creates weak bones 

and could predispose a physically active 

woman to stress fractures, resulting in 

lost training time and decrements in 

performance. Reduced levels of estrogen 

could also prevent the attainment of 

peak bone mass, thereby increasing the 

likelihood of low bone mass or osteo-

porosis later in life. Several studies have 

reported a decrease of 7 – 30% in bone 

mineral density (BMD) in the spine and 

legs in athletes who were amenorrheic 

(no menstrual periods) compared with 

athletes who were eumenorrheic (regu-

lar menstrual periods) (2,5). Th e longer 

women remain amenorrheic, the greater 

the amount of bone loss. Th is is especial-

ly important considering that only par-

tial restoration of bone mass is achieved 

when women regain regular menstrual 

periods (and normal levels of estrogen). 

In other words, simply regaining regular 

menstrual periods does not guarantee 

a return of all the lost bone. Th erefore, 

maintaining regular menstrual cycles is 

important for bone health. 

In addition to the indirect eff ects an 

energy defi cit can have on bone (i.e., 

initiating menstrual irregularities), there 

are also direct eff ects. It has repeatedly 

been shown that certain factors respon-

sible for stimulating bone formation 

are suppressed as a result of an energy 

defi ciency. Reduced bone formation will 

lead to incomplete refi lling of resorption 

cavities that are a normal part of the 

bone remodeling process. So a woman’s 

nutritional status can also independently 

aff ect bone health even without overt 

menstrual disturbances. 

Cardiovascular System
Estrogen is also known to have protec-

tive eff ects on the cardiovascular system 

and so menstrual disturbances resulting 

in low levels of estrogen can have nega-

tive consequences on the cardiovascular 

health, which is one reason we see 

an increase in cardiovascular disease 

in postmenopausal women. Cholesterol 

has a wide range of benefi cial physiolog-

ical functions and is often categorized as 

either high density lipoproteins (HDL) 

or low density lipoproteins (LDL). 

Within this classifi cation scheme LDL 

is known as ‘bad cholesterol’ because of 

the association between elevated LDL 

and cardiovascular disease, whereas 

HDL is known as ‘good cholesterol’ due 

to the correlation with lower risk of car-

diovascular disease. Research has shown 

that amenorrheic athletes have higher 

levels of total cholesterol, triglycerides, 

Nutrition Consequences of Energy Deficiency in Female Athletes 
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and LDL compared to eumenorrheic 

athletes (3, 9), however these women 

are not considered to be in the high risk 

category since the levels do not exceed 

national recommendations. In addition, 

physically active women with amenor-

rhea also present with higher levels of 

HDL compared to their eumenorrheic 

counterparts, which may help to coun-

teract any potential risk associated with 

the higher levels of cholesterol, triglycer-

ides, and LDL. 

Brachial artery fl ow-mediated dilation 

is another measure of cardiovascular 

disease risk, which evaluates how well 

an artery (in this case the brachial 

artery in the arm) dilates in response 

to an increase in blood fl ow, where a 

reduced response is suggestive of an 

impairment of cardiovascular function. 

Several studies have reported a reduction 

in fl ow mediated dilation in amenor-

rheic athletes compared to athletes with 

regular menstrual cycles, which was also 

associated with unfavorable cholesterol 

profi les (9). More research is needed in 

this area because the long term implica-

tions on cardiovascular health in amen-

orrheic athletes remain unclear. In the 

meantime the unfavorable changes in 

cholesterol, triglycerides, and cardiovas-

cular function should not be ignored, 

and recommendations to achieve energy 

balance and either maintain or regain 

normal menstrual function should be 

strongly encouraged to physically active 

women.        

Conclusion
An energy defi cit can induce disrup-

tions in the menstrual cycle, which is 

associated with low levels of estrogen. 

Consequently, low levels of estrogen 

are related to bone loss and unfavorable 

alterations in factors associated with 

cardiovascular disease. Unfortunately, in 

a survey of physicians, physical thera-

pists and athletic trainers, less than half 

were able to identify these interrelated 

components and astoundingly only 9% 

of the physicians felt comfortable dis-

cussing treatment for these conditions 

(4). Education of individuals working 

with female athletes as well as the ath-

letes themselves is the cornerstone to 

prevention. In the meantime, women 

should continue to lead physically active 

lives, participate in sport, and consume 

adequate calories so as to remain healthy 

and competitive. 
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