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Background: Football players lose 3.5 to 5 kg of body weight during preseason practices because of heavy sweating. This fluid
may be difficult to replace when practices occur 2 times per day on consecutive days.

Hypothesis: Football players are hypohydrated during twice-a-day preseason training in a hot, humid environment,
Study Design: Descriptive laboratory study.

Methods: In 10 college football players, body weight was measured, and blood and urine samples were obtained before and
after practices on days 2 through & of preseason training. Baseline samples were obtained when subjects were euhydrated.
Blood samples were used to calculate plasma volume changes. Urine samples wera analyzed for specific gravity, sodium, and
potassium. Sweat rate was calculated. Core terperature was monitored during half- and full-padded practices.

Results: Mean wet bulb temperatures were 23.3°C during morning practices and 23.7°C during afternoon practices. Plasma
volume was below baseline on day 2 and expanded by day 6. Urine specific gravity was higher than baseline for 12 of 20 meas-
urements over the 8 days. It was 1.0175 = 0.006 at baseline but subsequently ranged from 1.0214 + 0.007 to 1.0321 + 0.004.
Mean daily urine sodium dropped from baseline to day 2 (194 + 43 vs 43 + 38 mmaol = L), remaining lower on days 3, 4, and 6
(40 + 39, 39 + 39, and 68 + 40 mmol x L', respectively). Urine potassium was lower on days 6 and 8 compared with baseline
and day 3. Body weight was below baseline before and after both daily practices. Core temperature was higher in full pads;
sweat rate and body weight loss were not different between half and full pads.

Conclusion: Body weight, plasma volume, urine specific gravity, and urine sodium indicate that football players become dahy-
drated by day 2 of preseason training. Urine sodium increased to near baseline by day 8; urine specific gravity was elevated.

Clinical Relevance: Football players struggle to maintain euhydration during preseason twice-a-day sessions.
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Heat-related deaths sccur each year in high school and col- ness because dehydration is believed to play a role in
lege foothall players during preseason training eamps. Of hyperthermia **#141%33% However, 2 football practices
the 20 players who died of heatstroke since 1995 as a per day in warm and humid conditions can cause sweat
result of practicing football in extreme environmental con- losses to exceed 14 L x d”' in some players.'™" This volume
ditions, 19 were high school and college athletes™ of fluid loss may make it nearly impossible for these large
Heatstroke fatalities are particularly alarming, as the lit- athletes to avoid dehydration during preseason training.

erature would suggest that most heat illnesses are pre- Few authors have addressed thermoregulation in foot-
ventable.'* Maintaining a normal state of hydration is ball players, Physiological responszes to exercise in
thought to be eritical for the prevention of heat-related ill- football uniforms were studied by Mathews et al® in 1969,

Wailgum and PBJ}]I.DHE:H in 1984, and more recently by
Kulka and Kenney™ in 2002. These were laboratory stud-
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