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Timing of {nprgy

The traditional view of energy and nutrient delivery is to provide
recommendations in units of24 hours. Although these guidelines may
be useful for some people, they are inadequate for athletes wishing to
optimize fuel and fluid delivery to enhance performance. Put simply,
the dynamics of energy and fluid intake should match the dynamics of
energy and fluid usage. Any delivery system that deviates widely from
this principle can't help athletes train and perform at their best. Studies
have shown that matching intake and expenditure dynamics helps
athletes maintain lean mass, reduce body fat levels, improve sense of
well-being, and enhance athletic performance. This chapter provides a
critical summary of studies that have looked at within-day energy bal­
ance and eating frequency and the underlying physiological and nutri­
tion principles that show the importance of reducing the magnitude of
energy surpluses and deficits during the day. In addition, the chapter
provides practical strategies for how athletes involved in morning and
afternoon, afternoon and evening, or one-time daily training regimens
can sustain an optimal within-day energy and fluid balance.

Exercise has two major effects on the requirement for nutrients.
It results in an increase in the rate of energy usage and, because of
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the greater heat production associated with higher levels of energy metabolism, an
increase in the rate of water lost as sweat. Athletes must increase energy substrate
and fluid consumption to meet this additional nutrition burden, yet nutrition sur­
veys suggest that athletes don't eat enough and don't drink enough.1-3 Moreover, it
appears that energy consumption is not well timed, which negatively affects both
body composition and performance.4-6

The outcome of this widespread athletic malnutrition is all too well understood:
an excessive reliance on supplements and ergogenic aids to overcome the deficits
created by inadequate energy and fluid consumption. Athletes will likely achieve
better results by paying attention to food and drink intake than by following any other
course of action. Focusing on food and drink is a less expensive, more dependable,
and safer strategy for improving athletic performance than relying on supplements
and ergogenic aids, which may have indefinite content and unpredictable quality.
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Intake for Performance {nhancement

Much of the discussion on energy intake focuses on the optimal distribution of the
energy substrates: carbohydrate, protein, and fat. Despite the popular recommen­
dations for high-protein, low-carbohydrate diets, there is no question that focusing
on a diet high in complex carbohydrates, moderate in protein, and relatively low in
fat is performance enhancing. But this discussion has little meaning in the face of
energy intake inadequacy. Put simply, it doesn't matter if high-octane fuel is put in
the system if there isn't enough fuel to get you where you want to go.

Weight and lean-mass stability are the best indicators that energy intake matches
need. A failure to consume sufficient energy leads to either a reduction in weight
or a reduction in lean mass (or both) as the body tries to compensate for this defi­
ciency. For most athletes, a lower relative lean mass and higher relative fat mass is
not desirable and is a physiological marker associated with decreased performance.
In what must be considered a terribly unwise reaction to this relatively higher fat
mass, athletes commonly reduce energy intake still further to reduce the excess fat.
The impact of this constant ratcheting down of energy intake is weight loss with a
greater loss oflean mass than fat mass, with fat constituting an ever-higher propor­
tion of body weight. 7,8 If caloric intake is inadequate, the body reduces the metabolic
mass (i.e., the muscle mass) to make a downward adjustment in the metabolic rate
and the need for calories.

It is possible that this cycle of lowering energy intake to adapt to a constantly
rising relative fat mass is predictive of the eating disorders seen too often in athletes
where appearance plays a factor in a sport's subjective scoring.9 To emphasize this
point, it should be noted that anorexia nervosa victims at death show a terrible loss of
weight and a terrible loss oflean mass (the weight of the heart is typically 50 percent
of normal) but have a relatively high body fat percentage. Severely deficient caloric
intakes, therefore, lead to a greater wasting away oflean mass than of fat mass.10 The
concept that a significant reduction in calories (i.e., dieting) results in an improved
body profile and body composition simply does not stand up to scrutiny. Although
a short-term lowering of body weight may be temporarily associated with enhanced
performance, the long-term effect of such low-calorie diets is to lower the intake
of needed nutrients (a problem that can manifest itself in disease frequency and
increased risk for low bone density); to lower the muscle mass (as an adjustment to
the inadequate caloric intake); and to regain the weight, which is made up of less
lean tissue and more fat. To make matters worse, the lowering of lean mass makes
eating normally without weight gain more difficult.

A micro economic view of the energy balance issue may shed some light on how
athletes should eat to achieve an optimal body composition that enhances perfor­
mance. A study of four groups of national-level female athletes (rhythmic gymnasts,
artistic gymnasts, middle-distance runners, and long-distance runners) found that
those who deviated most widely from perfect energy balance during the day had
the highest body fat levels, regardless of whether the energy deviations represented
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