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Hematocrit Change in Tropical Scuba Divers 
Simon T. B. Williarns, MB BCh; Frank G. R. Prior, PhD; Phi1 Bryson, MB ChB 

From the Diving Diseases Research Centre, Tamar Science Park, Research Way, Plymouth, UK (Mr Williarns and Dr Bryson); and the 
Osmosis Unit, 26 Cotlandr Park, Longniddry, Scotland, UK (Dr Prior). 

Objective.-Direct evidence that dehydration results from scuba diving is scanty. Increased he- 
matocrit (Ht) is a commonly used proxy measure for dehydration. This study sought evidence that an 
increase in Ht occurs over the course of a scuba dive in tropical conditions. As a secondary outcome, 
evidence was sought that the degree of Ht increase is correlated to pressure exposure. 

Methods.-Twenty male and 21 female scuba divers were recruited at a remote tropical dive site. 
Water temperature was 30°C ( t  l°C). Each diver gave venous blood relating to 1 dive only. Mean 
maximum dive depth was 13.6 m (k3.7 m [SDI) and mean duration 39.5 minutes (24.5 minutes 
[SDI) using air as the breathing gas. Blood was taken at a mean of 12.4 minutes ( t3 .5  minutes [SDI) 
before diving and a mean of 16.2 minutes (t3.7 minutes [SDI) after diving. After centrifugation of 
microcapillaries, Ht was estimated on a visual plate reader. 

Results.-A paired Wilcoxon test showed evidence (P < .001) for a change in Ht. The mean 
difference between predive and postdive measurements was 0.0073 (95% confidence interval: 0.0104- 
0.0042), equating to a mean relative Ht increase of 1.78%. Similar results were found for the sexes 
individually. A correlation between maximum depth of dive and Ht increase was statistically signif- 
icant, although the correlation itself was weak (P = .049, Spearman's r = .326). 

Conclusions.-There is evidence of a statistically significant increase in Ht over the course of a 
single warm-water scuba dive. This increase is small and is within the range of error associated with 
the techniques of Ht estimation employed in this study. Depth exposure was found to correlate with 
Ht increase. In view of the small magnitude of change in the Ht, there is no reason to amend protocols 
for fluid resuscitation of recreational scuba divers suspected to have experienced decompression injury 
in tropical locations. 
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Introduction sponse to diving' and to e ~ e r c i s e . ~  The hematological 

Hematocrit (Ht) can be used as a proxy measure of hy- 
dration, with the benefit to the field worker that the pro- 
cedure is simple to perform with limited equipment. He- 
matocrit is, however, an estimation of intravascular hy- 
dration only and makes no differentiation between fluid 
loss from the body and fluid shift between compartments. 
Being a ratio, its value reflects changes in both red cell 
mass and plasma volume. In health, the former is assumed 
to be constant, although for the recreational scuba diver 
this assumption may not necessarily apply, as splenic con- 
traction has been recognized as part of the human re- 

- 
changes prompted by this mechanism are known to return 
to baseline values within 10 minutes following a breath- 
hold ~ t i m u l u s ~ . ~  and within 20 minutes of the cessation 
of maximal exerc i~e .~  Whether these findings apply to the 
non-breath-hold scuba diver undertaking moderate exer- 
cise at depth is unknown. 

The activity of scuba diving offers a number of further 
mechanipms with potential to cause an increase of Ht. 
The hydrostatic effect of immersion is thought to oppose 
gravitational pooling of blood in dependent areas of the 
body and to increase venous return from the peripheries. 
In the face of this relative central fluid overload the re- 
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nual Meeting, Las Vegas, NV, June 16-19, 2005. prompt the removal of excess plasma volume by the kid- 
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