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STRESS & ITS RELATIONSHIP TO SWIMMING
By Graeme Maw, PhD, Sports Scientist, Queensland Academy of Sport
I am writing in response to the article “Stress and Its Relationship to Swimming”, authored by Mr. Bernie Wakefield in the last issue of the Australian Swim Coach (March/April, 1996). 
As Sport Scientist of the Queensland Swim Team I was enthused to read such a progressive article highlighting the risk of overtraining to modern-day athletic success. 
Furthermore, it was encouraging that Mr. Wakefield – as a coach rather than a scientist expressed such familiarity with the scientific literature, staying abreast with current Australian and international research. 
As he pointed out, overtraining is a topic which has received much scientific attention but requires much more to provide truly useful tools to the applied sporting community.

However, the application of scientific research must be done judiciously. As I had the opportunity to express at the recent Coaches Convention and in discussions at the Olympic Trials, I believe the successful coach is the one who critically distinguishes the useful science from that which clutters the daily program. 
Scientists consciously maintain a degree of scepticism – as much of what is professed as revelatory is later found to be irreplaceable – and coaches should perhaps do the same to save their squad time and money.

I refer particularly, in this case, to the enthusiasm shown for plasma glutamine as a marker of overtraining (the name now consistently given to the syndrome eventuating from the progression of overloading through overreaching to overtraining [van Borselen et al 1992]). 
Excitement may indeed be warranted, as many of the previous “markers” have been incapable of deterring chronic fatigue, but I fear that widespread glutamine monitoring is still quite premature. 
Indeed, the Western Australian group cited by Mr. Wakefield (Rowbottom et al 1995) concluded their research by stating that “it remains to be shown that there is any correlation between glutamine concentrations and other clinical symptoms of OTS such as (decreased) physical capability”. 
Furthermore, at the University of Queensland Mackinnon and Hooper (1995) showed that while plasma glutamine concentration was depressed in apparently overtrained athletes, it was not related to their incidence of upper respiratory tract infection. Thus, perhaps as with testosterone, cortisol, catecholamines, etcetera, glutamine will become a non-specific marker that overtraining has already taken place.

The multitude of possible markers is perhaps not surprising as overtraining is now seen as a syndrome – a symptom complex – rather than a single-state disease. 
This has been excellently reviewed elsewhere (Ketner & Mellion 1995; Urhausen et al 1995) so needs little further attention here; suffice it to say that the syndrome is usually sparked by a change in stress and a lack of recovery rather than the volume of a single stress. 
Thus, athletes are likely to suffer overtraining when confronted by an increase in training volume, a new stress at home or school, or an emotional problem associated with growing up. 
It may yet prove that the illnesses encountered at the start of taper, highlighted by Mr. Wakefield, are curiously linked to the body’s recognition of this change in stress.

What is now needed is a tool with which coaches and scientists alike can detect the overtraining syndrome or athletes susceptible to it before it occurs. 
Mr. Wakefield’s digression into discussions of iron and lactate levels illustrate the inappropriate application of one scientific measure into another field. 
It is true that low iron stores can cause fatigue, but this is generally unrelated to overtraining. 
Similarly, while blood lactate provides a useful means of monitoring training intensity (see Urhausen & Kindermann 1992), its only link to overtraining has been in comparison with concurrent perceptions of effort (Snyder et al 1993). 
This leads to the point that probably the best, and currently the most scientifically valid, monitor for overtraining is athletes’ mood state depicted in their behaviour or training logs. 
Many studies, including one specifically of swimmers (Hooper et al 1995), have shown that athletes can monitor their own recovery and then help their coach prevent overtraining. 
Combine this with regular monitoring of heart rate – both at rest and during exercise – body mass, sleep pattern, and perhaps later biochemistry and swimmers from age-groupers to internationals can be carefully trained and appropriately recuperated.

As a final point, this recuperation should include sufficient carbohydrate to replenish the swimmers’ expended energy. 
As recently reviewed by Davis (1995), the role of ingested carbohydrate includes but goes beyond that of merely fuelling muscles. 
It is in the blood, as glucose, that carbohydrate is the only form of energy available to nerve cells and that it regulates the concentration of branched-chain amino acids (BCAA). 
Again, Mr. Wakefield is right in linking depressed BCAA concentrations with increased central nervous fatigue, but it is through glucose ingestion that BCAA concentration is maintained. 
There has been no well-controlled suggestion that BCAA feeding can improve either physical or mental athletic performance (Davis 1995). 
Furthermore, without sufficient carbohydrate intake, the amino acids stored in muscle protein are likely to be broken down and oxidised for supplementary energy. 
Thus, the suggestion that a “fluid of complex compounds will be marketed” containing BCAA and perhaps even glutamine plays more to the marketeers than to the scientific basis behind it.

To me, the take home message is in Mr. Wakefield’s article: 
Overtraining is certainly genuine “to the swimmer suffering those accruing symptoms”; it is, however, a complex syndrome with no single diagnosis, apparently caused by changes in stress, which can best be detected by monitoring “the swimmer at all times for perception of stress and how they are handling it”. 
This should occur constantly through the coach’s eyes, through the swimmer’s log, and supplementarily through the stopwatch, heart rate, and blood lactate concentration. 
Further biochemistry may be indicated if overtraining is suspected, but recovery is paramount, both within the regular program if chronic fatigue is evident.
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