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Dehydration results in impaired thermoregulatory and circulatory function, leading to loss of
performance and increased risk of heat illness in prolonged hgewyse or hot work. Yet, there do
not appear to be fefctive physiological or behavioural mechanisms that ensure that drinking replaces
sweat losses as theccur This paper analyses 170 observations of water intakes and sweat losses
made @er 3 ummer fire seasons on 30 male Australian bushfire fighters of age (mean and range) 26
(18-45) y and body mass 71.4 (51.7-105.0) kg. The observations arose from carefully conducted fluid
balance studies that measured changes in body mass, food and water intake, and urine excretion, whi
the firefighters were engaged in fire suppressiowiteti. On some days the firefightersrked on
fires, on other days thgerformed the same work in the absence of fire. The firefighters warre af
the importance ofpreventing dehydration, and ampleater supplies were readilyalable to them
while they worked. For the 170 obseations total work sweat losses were (mean and range) 2155
(615-4459) g, and sweat rates were 1127 (456-2303) Ghe rate of vater intale (drinking) averaged
453 (0-1352) dit, which replaced 41 (0-96) % of sweat losRegression analysis vealed a
significant but weak association between drinking rate and sweat rate (r£€058)01). An increase
in sweat rate of 1,000y’ was associated with an increase in water imtak 350 gh™, and cowversely
of 650 gh™! (about 0.9% body mass per hour) in the rate of dehydration. Because the percentage of
sweat replaced varied so widely (0-96%), undlial drinking behaviour was westigated in nineteen
firefighters for whom there were fromdivo nne days of observation. Individual correlations between
drinking rates and sweat rates (Memged 0.63 (0.01-0.98).wb gparently distinct patterns of
drinking behsiour were identified. In ten men (52%) the correlation between drinking rates and sweat
rates (r) was>0.79°0.10) suggesting that theirater intakes were consistently associated with their
sweat losses. Based on their individual regressions, at a standardised sweat rate ¢f'120@ge
mens swveat replacementsveraged 42 (24-57)%. In the other 9 men there were much ewveak
individual associations between water imtakhd sweat loss, although similarvéts of sweat
replacement of 43 (25-66)% were obselv The highest drinking rates observed in vitllials
aveaged 812 (407-1305) g'hand the highest rates of individuals’ sweat replacemeataged 62
(37-96) %.

Conclusion: Water intale and sweat loss appeared to be moderately to strongly associated in
some men, while in others there was little or no associatioger@Ress of the pattern of inddual
drinking behaviourwater intakes failed to match sweat losses.
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