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We have some difficulty in understanding the publication 
by Tuominen and colleagues because the description of 
methods and the presentation of results are less detailed 
than is required.1  Those details could be provided in an 
on-line supplement.

Dehydration is when there is so much net loss of body fluid 
that it impairs normal bodily functions. There is no doubt 
that immersion promotes natriuresis and diuresis, but during 
most dives net fluid loss is not enough to impair normal 
bodily function: so there is not dehydration. We do not 
know of any convincing evidence that the amount of diuresis 
experienced by divers increases the risk of decompression 
sickness. There is more convincing evidence that high oral 
fluid intake before diving can increase the risk of immersion 
pulmonary oedema, which can prove fatal.

If one wishes to study the effect of diuresis when diving on 
any aspect of physiology the research should be conducted 
with adherence to strict scientific methods and protocols. For 
example it might involve a group of subjects having repeat 
interventions with every aspect held constant as far as that 
is possible other than the intervention that one is studying.

In the study by Tuominen and colleagues, a group of divers 
performed two dives (to 45 and 100 mfw) on separate 
occasions, but there was no consistency of dive durations 
between subjects. We are not told the range of durations for 
each depth, but the interquartile durations of the 45 mfw 
dives were 63–71 mins and of the 100 mfw dives were 
155–178 mins, which represent greater than 10% variation 
for each depth. Partial pressures of gases breathed and 
uptake and elimination of inert gases during the dives were 
obviously very different between the two depths of dives 
and also between the different subjects doing the dives to the 
same depths because their dive durations were not identical.

Comment on 'Effects of fluid loss on the physiology of closed-circuit 
rebreather divers after 100- and 45-metre dives by Tuominen, et al.'

It does not seem that there was a consistent interval between 
divers being weighed pre-dive and entering the water, during 
which interval the divers were putting on their diving suit 
and equipment, and we are not told how long this interval 
was for each diver. Neither was there a consistent interval 
between surfacing, de-kitting and getting weighed and 
we are not told what those intervals were. During the pre-
dive and post-dive intervals there would have been urine 
production which will add to the weight change during the 
times the divers were underwater.

The weights of divers were measured using an InBody 
720 composition analyser. It is used for measuring body 
composition using bioelectrical impedance rather than 
specifically designed for accurate total body weight. We 
cannot find reports on reproducibility of the equipment for 
weight measurement. It only measures to the nearest 0.1 kg 
which does not have enough precision for the small changes 
in weight reported.

Weights of individual divers or mean / median weights of 
the groups before and after each dive are not stated. We are 
told only the median weight loss and IQR for each dive.

There is a major concern that pre-dive hydration was 
different between the two dive depths and between divers 
doing the same dive. The divers had restriction of fluid intake 
for two hours before the 45mfw dives. For the 100 mfw 
dive “the divers were allowed to hydrate as they normally 
do” but we are not told how much water or other fluid each 
diver drank. Furthermore, during the dive the divers were 
allowed to urinate freely but the urine was not collected 
and the quantity produced by each diver was not measured.

If a diver consumed a large amount of fluid before the 100 
mfw dives, his (or her) pre-dive weight would include the 
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weight of fluid in his gastrointestinal tract which is strictly 
extracorporeal. It is possible that absorption of water from 
the gastrointestinal tract during the dive would exceed the 
urine loss, so that weight would decrease but so would 
haematocrit as a result of haemodilution. This possibility 
is supported by the finding that after the 100mfw dive 
haematocrit decreased by 0.8%.

The authors of the study have assumed that the change in 
weight of a diver at the surface who is fully kitted up but 
did not perform the dives would be zero, i.e., there would 
be no insensible losses or production of urine over these 
periods of respectively more than 68 min for the 45 mfw 
dive and more than 170 min for the 100 mfw dive. (We say 
‘more than’ because we do not know the amount of time 
out of the water before and after the dives between the 
two measurements of weight.) Not only is this assumption 
unrealistic but it skews the reported statistics in favour of 
a very small P-value. Furthermore, we have repeated the 
calculation of the regression coefficient for VGE grade 
versus weight change (Figure 2 in the paper) for the 
45 mfw dive and we find that, in contradiction to the authors, 
the regression coefficient is not significantly different from 
zero, implying that there is no correlation between weight 
loss and VGE score.

We ask that the authors address these issues.
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We would like to express our appreciation to Dr Wilmshurst 
and Dr Edge for their interest in our article1 and raising 
conversation about divers’ fluid balance.

We agree that there is no convincing evidence that the amount 
of diuresis experienced by divers increases the risk of DCS. 
Also, there is no convincing evidence that dehydration is a 
risk factor for DCS. Yet, there are a lot of anecdotal reports 
of divers suffering from dehydration. It is quite common 
that divers experience severe thirst after longer dives. After 
one liter of fluid intake after longer dives, divers still report 
being thirsty, but are not at that point ‘gasping’ for fluids 
anymore. It might still take hours until these divers feel the 
need to urinate despite the large amount of fluid intake.

Outside of extremes, clinical signs and symptoms of 
dehydration in adults are subtle and assessment is difficult. 
No single diagnostic test exists to accurately determine 
volume status.2,3  Early symptoms (mild dehydration, 1–3% 
loss of body weight) may include increased thirst, dry mouth, 
weakness, and decreased urine output,3 symptoms divers 
tend to have after longer dives.

To address the criticism of “there was no consistency of 
dive durations between subjects” we would like to address 
that the dive protocols were designed to be as identical as 

possible: the instruction was to use the same depth, the same 
route, the same diluent gases, the same pO

2
 setpoints and the 

same ascent algorithm. However, in real life circumstances 
it is impossible to achieve a precisely identical dive profile 
for all dives. A strict scientific approach from laboratory-
like environments as in the Navy Experimental Diving Unit 
(NEDU), or in the deep pools in Belgium or Italy provide a 
superior setting for addressing specific scientific questions, 
whereas our research group had the goal to study divers in a 
‘real-life’ situation, although it creates challenges to control 
confounding factors.

We were careful to protect the divers’ privacy as the number 
of divers performing at this level in Finland is very limited. 
Therefore, we decided to present the results as shown in 
the article. After careful consideration and assurance that 
this goal would not be jeopardised, we decided to now add 
more detailed data, which is now shown in Table 1. Here we 
demonstrate each diver’s dive (depth and time) and weight 
loss. The weight is shown as a pre and post dive difference 
rather than absolute values, again to protect diver anonymity. 
This also addresses the criticism raised to use InBody 720 
composition analyser, as both measurements are done 
with the same equipment and therefore even if there were 
inaccuracies in absolute values, it would not skew the values 
that show the change in weight. The InBody 720 composition 
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