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Context: Many Mational Football League (MFL) teams
practice 2 times per day over consecutive days in a hot and
humid environment. Large body surface area (BSA) and use of
protective equipment result in high sweat rates and total sweal
loss in these football players.

Objective: To compare sweat rate, sweat loss, fluid con-
sumption, and weight loss between MFL linemen and backs
during preseason practices.

Design: Between-groups design.

Setting: Preseason training camp with wet bulb globe
temperature between 19°C and 25°C,

Patients or Other Participants: Eight linemen and 4 backs
and receivers participated.

Main Outcome Measure{s): Dala were collected during both
practice sessions on 2 separate days during the first week of
August. Sweat rate was calculated as change in mass adjusted
for all fluids consumed between prepractice and postpractice
body mass measurements and the urine produced during
practice divided by the length of the practice session. Gross
daily sweat losses also were calculated.

Results: Height, mass, and BSA were higher in linemen than
in backs. Sweat rate was also higher in linemen (2385 =
520 mL/h) than in backs (1410 *= 660 mL/h, P < .001), as was
the total volume of sweat lost during both practices in 1 day
(6870 = 1034 mbL/d versus 4110 = 2287 mlid, P = .014).
Compared with backs, linemen consumed more fluids during
practice (2030 + 849 mL versus 1179 + 753 mL, P = .025) but
produced less urine (53 = 73 mL versus 163 = 141 mL, P =
.018). There was no difference in postgractice weight loss
(linemen = —1.15 = 0.83%, backs = —1.06 = 0.76%).

Conclusions: Linemen sweated at higher rates, lost larger
volumes of sweat, consumed more fluids, and produced less
urineg during practice compared with the physically smaller
backs, but they did not lose a greater percentage of body
weight. Sodium losses could be considerable in NFL players
during the preseason because of high daily sweal losses in
backs and in linemen.
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loss volume compared with backs and recelvers.

weight loss.

Key Points
« During twice-daily preseason practices, professional football linemen demonstrated higher sweat rates and greater sweat

+ Linemen consumed more fluids than receivers and backs but produced less urine, resulting in a smaller percentage of

= Significant correlations existed between sweat rate and body surface area and between sweat rate and mass.

subjects, Torii! indicated that maximal sweat rates

during exercise Iin hot conditions ranged from
900 mL/h to 2000 mL/h, depending on heat acclimatiza-
tion, with typical mean sweat rates between 1000 mL/h
and 1800 mL/h. In 1979, Nadel? reported that the
maximal rate of sweating was 20 g/min ({1200 mL/) to
25 gfmin (1500 mL/h). More recently, researchers*# re-
ported mean sweat rates of 1380 mL/h and 1710 mL/h
for the average man during cycling and running in hot
conditions. In a study of collegiate cross-country runners,
Fowkes Godek et al5 found sweat rate data similar to
those of Millard-Stafford et al4 These runners, who
ranged in mass from 358 kg to 73 kg, sweated at an
average rate of 1700 mL/h while running continuously in

l n a review of numerous early studies of adult male

hot (35°C) conditions. However, one of the runners
sweated at nearly 2500 mL/h, indicating considerable
individual variability 3

Moale athletes participating in sports such as soccer,
running, or cycling present relatively homogeneous
physical characteristics. They are typically average-sized
athletes with a height of 178 cm to 183 cm, a mass of
68 kg to T8 kg, and a body surface arca (BSA) of
.85 m? to 2.0 m2. Unlike these athletes, American
football players present a heterogeneous population with
greater variations in height, mass, BSA, and percentage
of body [al.67 For example, a running back with a mass
of 82 kg and height of 175 cm has a BSA of 2.0 m2,
whereas an offensive lineman with a mass of 138 kg and
height of 188 cm has a BSA of 2.6 m2.
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