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INTRODUCTION 

Operational requirements for some military personnel can challenge their 
physiological capacities. The range of challenges can eventually lead to physical 
performance impairments and these impairments, and/or the physiological 
challenge itself, can cause the failure of a mission and may therefore endanger life. 
Physical performance impairments can be ameliorated by employing "ergogenic 
aids." Such aids are pharmacological and/or nutritional substances, and 
physiological procedures or strategies which induce an improvement of one or more 
physical fitness components. Ergogenic aids (EA) are not only considered to be 
effective if they improve physical performance, but also if their effect causes a 
delay, reduction, or avoidance of decrements in physical work capacity caused by 
various environments (e.g. heat, cold, altitude). 

Some EA have sigruficant health risks associated with their use. There 
are also ethical implications which have linked EA and "cheating" in the minds of 
the public and the athletic community. There are similarities between elite 
competitive athletes and some military units in terms of the amount of time 
dedicated to physical training, and the actual demand for high levels of physical 
performance. With regard to EA, the digerence between athletes and the military 
is that the "cheating" associated with the use of EA by the former, is of no 
consequence for the latter. The health risks of employing EA, however, are of 
concern to both groups, although here again there is an important difference; it is 
conceivable that health risks might be more acceptable to combat units when they 
are considered in light of the implications of mission failure. 

Competitive athletes and members of combat units share a desire for 
gaining an "edge" over their opponents, and they are therefore willing consumers of 
purported EA, frequently expending significant personal financial resources, There 
are many unsubstantiated claims about the ergogenic effects of nutritional 
supplements in particular, made by their manufacturers and distributors, which 
have created a huge commercial market. There is a signifcant body of scientific 
literature which documents not only the ergogenic effects of specific EA, but also 
that there are many purported EA which have no measurable performance 
enhancement effects. Most of this information has been restricted to scientificfora, 
and has not reached the public at large. 
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We were concerned about the lack of information and the misinformation 
that may prompt military personnel to purchase and use purported EA. Therefore, 
together with an international group of experts (1) we reviewed EA to evaluate 
whether or not physical performance is likely to be acutely affected by the use of a 
specific EA, and any associated health risks. In light of the rapid response 
capability that characterizes special warfare units, a prime consideration in 
evaluating the efficacy of a purported EA was if there was a documented or likely 
"acute" effect of treatment. For the purposes of our review "acute" refers to the 
effect occurring within one week of treatment. For example, erythropoietin admin- 
istration will increase red blood cell content in whole blood, and affect endurance 
exercise performance, but this adaptation requires a few weeks of treatment. Thus, 
the use of erythropoietin would not be considered an acutely effective EA. 

RESULTS AND DISCUSSION 

Considering the number of purported EA, our review of relevant literature 
is too extensive to cite here. A table is shown below, however, in which a summary 
judgment is made about the efficacy of purported EA. This paper is not intended to 
be an endorsement for the use of specific substances. Some of the items listed in 
the table may be controlled, restricted. illegal to possess, or require medical support 
to be employed because of associated health risks. 
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Branched chain amino acids 
(BCAA; leucine; isoleucine; 
valine) 
Caffeine; methyl xanthines 

Carbohydrate 

Carnitine; L-carnitine; 
Carnosine 
Choline 
Clenbuterol; beta-agonist; beta- 
adrenergic agonist 

Ephedrine; beta-adrenergic 
agonist; adrenalin; 
sympathomimetic; Ma Huaqg 
Erythropoietin; recombinant 
human erythropoietin; r-HEPO 
Folic acid; folate 
Furosemide 

More research required. 

capacity and potential benefit to anaerobic 
capacity/muscular endurance. More research 
required. 
Effective ergogenic aid of benefit to aerobic 
capacity. More research required. 
Unlikely to be effective with acute treatment. 

Effective ergogenic aid of benefit to muscle 

I strength by reducing decreases in strength 
otherwise caused by subsequent eccentric 
exercise. 
Of no none ergogenic benefit. I 
Unlikely to be effective with acute treatment. 

Unlikelv to be effective with acute treatment 

capacity and general work tolerance in hot I 
environments. 
Effective ergogenic aid of benefit to maximal 
aerobic poGer-and aerobic capacity. More 
research needed. 
More research required. 
Unlikely to be effective with acute treatment. 
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Vitamin E; a-tocopherol 
Vitamins; vitamin A, C, E, B I complexes, D, K I I 

perceptual mechanisms. 
Unlikely to be effective with acute treatment. 
Unlikely to be effective with acute treatment. 
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