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Abstract

Title: Survey of sweat rate and water consumption by competitive university swimmers during practice.
Introduction: Humans sweat as a response to regulate body temperature, but only a few studies on the amount of both
the variation in sweat rate and water consumption during aquatic exercise have been conducted.

Purpose: The purpose of this study was to survey changes in the sweat rate and amount of water consumed by com-
petitive university swimmers during practice, and to provide new findings on sweat rate and water consumption during
aquatic exercise.

Methods: The subjects were 26 competitive Olympic- or Japanese national university tournament-level swimmers (20
males and 6 females) who belonged to the same university swim team. Sweat rate, water consumption, water tempera-
ture, and WBGT were measured during two separate practice times, once in both May and August.

Results: The sweat rate was 9.3+ 3.5 g/kg/hr in May and 4.6+ 2.3 g/kg/hr in August. The amount of water consumed
was 3.4+ 1.7 g/kg/hr in May and 3.9+ 2.3 g/kg/hr in August. The dehydration rate was 1.2+ 0.600 in May and 0.4+
0.50 in August.

Discussion and conclusion: During summer, the athletes had nearly the same sweat rate during water exercise as land
exercise, but consumed somewhat less water. The sweat rate was shown to be significantly higher in May than in
August (PO 0.05), suggesting that the amount of sweat produced during water exercise is affected by the intensity of
the regimen. It may be necessary to modify both the training environment and regimen and to encourage water con-

sumption during aquatic exercise as actively as during land exercise.
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Table 1. Physical Characteristics of the subjects on the study days in May and August.

May Sex subjects | Age (years) Hight (cm) Weight (kg) Body fat ()
M A 19 174.0 69.2 13.7
M B 19 165.7 80.5 16.5
M Cc 19 173.0 69.0 13.9
M D 19 179.1 76.3 17.6
M E 22 162.0 60.0 17.1
M F 19 165.2 62.9 15.0
M G 19 165.5 63.1 9.8
M H 19 175.1 65.5 12.2
M 1 20 173.0 65.4 6.6
M J 21 188.2 77.8 10.3
F K 22 170.4 56.2 17.7
F L 21 164.0 58.8 21.0
F M 19 157.2 56.4 17.8
Mean 19.8 170.2 66.2 14.6
SD 1.2 8.2 8.0 4.0
August Sex subjects | Age (years) Hight (cm) Weight (kg) Body fat (O0)
M N 21 176.4 69.3 14.7
M (0] 19 174.8 64.6 14.3
M P 19 183.3 71.7 9.5
M Q 19 179.8 67.7 19.2
M R 21 170.3 66.5 13.9
M S 19 178.7 77.3 12.8
M T 21 184.8 63.6 9.4
M U 21 178.1 64.4 8.9
M \Y 20 174.1 66.1 8.4
M W 21 181.8 73.3 15.0
F X 21 161.7 52.8 18.1
F Y 19 169.0 62.7 24.6
F z 21 164.2 55.0 19.8
Mean 20.2 175.2 65.8 14.5
SD 1.0 7.1 6.7 4.9
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Table 2. The average environmental temperature, water tempera-
ture and WBGT during exercise in May and August.

0000000, OO0 1kgDOO (g/kg/hr) OO $¥$$3E3mm¥$lm) WBGT (0)
o May 26.5+ 0.7 27.1+ 1.1 24.2+ 0.6
August 31.0+ 1.7 28.7+ 0.1 27.3+ 1.2
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Table 3. Sweat volume, fluid intake, dehydration rate and urine volume in May and August.
May subjects | Sweat volume (g/kg/hr) | Fluid intake (g/kg/hr) | Dehydration rate () | Urine volume (g/kg/hr)

A 12.3 3.8 2.0 0.4

B 15.1 6.8 1.6 0.6

C 12.8 3.9 1.8 0.4

D 11.4 3.1 1.6 1.6

E 3.3 1.6 0.6 1.7

F 9.4 2.5 1.4 2.0

G 12.6 1.3 2.2 2.0

H 9.8 4.7 1.0 11

| 6.1 0.9 1.1 0.8

J 7.7 4.8 0.6 1.3

K 4.7 2.5 0.4 0.4

L 7.3 5.2 0.4 0.0

M 7.8 2.9 1.0 0.9

Mean 9.3" 3.4 1.2° 1.0

SD 35 1.7 0.6 0.7
May subjects | Sweat volume (g/kg/hr) | Fluid intake (g/kg/hr) | Dehydration rate () | Urine volume (g/kg/hr)

N 4.0 1.1 0.9 1.8

O 4.8 3.2 0.5 0.8

P 2.3 7.9 -0.3 2.8

Q 7.2 6.1 0.7 2.2

R 5.5 3.2 0.5 0.8

S 5.8 2.8 0.6 0.0

T 6.6 6.2 0.3 3.5

U 5.0 2.7 0.5 0.8

\Y% 3.0 0.3 0.9 1.9

w 7.6 2.2 1.1 0.3

X 0.2 6.8 -0.8 3.8

Y 6.3 35 0.6 0.4

z 1.2 4.0 0.1 3.2

Mean 4.6 3.9 0.4 1.7

SD 2.3 2.3 0.5 1.3

O Significant difference (p 0.05) between May and August.
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