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Letters to the Editor

This letter aims to correct the literature record in respect 
of serious flaws in a human study of water intake and 
decompression stress. Our letter was submitted as a Letter to 
the Editor to the journal publishing the original manuscript, 
but was not accepted for publication. We submit it here since 
the topic is within the primary scope of interest of Diving 
and Hyperbaric Medicine.

There are significant concerns with a recent report describing 
an effort to investigate the influence of pre-hydration 
on circulating bubble formation.1  The research topic is 
of interest, but the paper suffered from serious flaws in 
methodology and unlikely data.

Recommendations on fluid intake are challenging since fluid 
is derived from both liquid and solid food intake. The critical 
goal is to ensure sufficient intake to maintain an appropriate 
state of hydration and optimal physiological function. 
State of hydration is most reliably assessed through direct 
measures of plasma volume. It can be estimated through 
analysis of a pooled sample of urine captured in a 24-hour 
collection, or more roughly estimated through analysis of the 
first waking sample of urine. It is a major shortcoming that 
there was no measure or estimate of state of hydration in the 
work under discussion. The described check for post-dive 
“symptoms of dehydration” is not a meaningful assessment. 
Without objective measures it is impossible to know 
whether individual subjects were dehydrated, euhydrated, 
or hyperhydrated with any of the four pre-hydration levels.

The two-day interval between dive exposures was sufficient 
for inert gas clearance, but it may be insufficient for 
resolution of secondary biochemical changes induced 
by diving. The fixed treatment order is a substantial 
shortcoming, potentially introducing a confounding effect. 
Similarly, measuring bubble scores only twice post-dive 
fails to meet the recommended practice to investigate 
decompression stress.2  The authors’ acknowledgment of 
the limitation does not overcome it.

The handling of the bubble data was also problematic. Most 
fundamental is the fact that bubble data are ordinal and as 
such cannot be subjected to parametric analysis. The data are 
also over-analysed by considering the individual parameters 
of the integrated Kisman-Masurel data separately.

The raw data described in the results are extremely troubling. 
It is difficult to believe that all baseline scores were grades 

I and II when the norm is to see grade 0 at baseline. This 
raises serious questions as to the validity of the bubble data.

The collective effect of the shortcomings described here is 
an inability to trust the interpretations or conclusions of the 
work. The absence of state of hydration measures makes 
it invalid to say that the effort confirms appropriate pre-
hydration to minimise decompression stress. More carefully 
designed, conducted, and analysed research is needed to 
address the open questions. In the meantime, it is important 
to be mindful that while a state of dehydration can likely 
increase decompression stress, a state of hyperhydration 
can increase the risk of immersion pulmonary oedema, 
and extreme cases can lead to hyponatraemia, both serious 
conditions. Divers need to be thoughtful in balancing many 
risks, and should generally avoid extremes in any direction.
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Editorial note: the authors of the paper discussed1 did not respond 
to an invitation to address the criticisms articulated in this letter.
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COVID-19 has significantly impacted on diving operations 
globally. After initial major concerns about long term 
impact on diver health, 2022 has restored some sanity 
to assessment of divers seeking to return to diving after 
COVID-19. Australia and New Zealand have highly 
vaccinated populations and the omicron strain has proven 
less pathogenic but more infectious than previous strains. 
The South Pacific Underwater Medicine Society (SPUMS) 
first posted guidelines for return to diving after COVID on its 
website in March 2022 (https://www.spums.org.au/content/
covid-19-updates). Before January 2022, there was minimal 
need for COVID-19 diving guidance in Australia and New 
Zealand because both countries had been isolated. After 
opening up, a dramatic rise in locally acquired infections 
necessitated guidance for members. A pragmatic approach 
was initially taken, using some key references from other 
groups.1–3  However, SPUMS processes allowed for greater 
doctor discretion than procedures from the northern 
hemisphere which required high rates of mandated imaging 
and exercise testing. A management flowchart, COVID 
questionnaire and medical certificate were made available 
to SPUMS members in March 2022.

The author reports a quality assurance review of a single 
practice, following SPUMS guidance, which supports the 
category of ‘very mild COVID illness’ as being apparently 
low risk and having minimal impact on diver health and 
fitness. Sixty occupational divers, 52 male, eight female, 
mean age 33.1 years were assessed 2–4 weeks post-COVID 
over three months from 1 January 2022. Thirty-four had 
two vaccinations, 26 were triple vaccinated. Divers were 
assessed for suitability for returning to occupational diving 
using SPUMS guidance. At the time of these assessments 
the SPUMS ‘mild’ COVID-19 illness criteria required a 
pre-return-to-diving face-to-face medicine consultation 
after recovery including spirometry and measurement of 
peripheral oxygen saturation (S

p
O

2
)

, 
but imaging was not 

undertaken if spirometry was stable (when compared to the 
diver’s most recent pre-COVID measurement).

Subsequently, these divers were retrospectively assessed 
against the ‘very mild COVID illness’ criteria promulgated 
by Sadler et al., on 31 March 2022,4 and embraced in 
modified SPUMS guidelines promulgated in June 2022.5 
These criteria are:
1. Completed mandatory isolation (7 days), asymptomatic 
when assessed;

2. Symptoms < 7 days, solely outpatient management, no 
oxygen requirement;
3. No lower respiratory symptoms – no dyspnoea or 
productive cough; (but myalgia, headache, fever or fatigue 
were allowable);
4. Return to former full exercise capacity.

Fifty-seven of the 60 divers met the very mild criteria, had 
stable spirometry parameters (not ≥ 5% reduction) since 
the last medical and had an S

p
O

2
 ≥ 96% at the time of the 

post-COVID diving consultation. All successfully returned 
to diving at one month. All divers continued to successfully 
dive through to three months post clearance. Direct return 
for review by the author was required if divers experienced 
difficulties after returning to diving but none were reported. 
No health issues were reported during telephone follow-up 
with dive supervisors to three months. Analysis of FEV

1
, 

FVC and ratios measured at the post-COVID pre-diving 
consultation and compared to the most recent pre-COVID 
measurements revealed no significant difference for the 
population (t-test = NS). Correlation was linear for pre- and 
post–COVID measurements with coefficients of 1.0 ± 0.02 
for FVC and 1.0 ± 0.006 for FEV

1
.

Three divers (5%) had delayed return to diving. Two had 
persistent respiratory symptoms at the 4-week review, both 
had spirometry impairment 5–10%, but S

p
O

2
 ≥ 96%. Both 

became asymptomatic had normal clinical examinations 
and spirometry normalised by two months. No imaging 
was undertaken for these divers. It is acknowledged that 
other authors may not agree with this approach, and may 
mandate imaging.6  One diver had chest pain and was cleared 
at two months after normal echocardiography, ECG and 
biochemistry. None of these delayed divers met the ‘very 
mild’ classification.

This quality assurance review supports the recent guideline 
update incorporating a ‘very mild’ category for COVID-
ilness.4  In vaccinated individuals COVID-19 is having 
less impact on divers than was initially feared, and this 
has resulted in introduction of the very mild classification. 

However, the data cannot be extrapolated to unvaccinated 
divers.

SPUMS has now updated its guidelines to permit clearance 
of divers who satisfy ‘very mild’ COVID illness criteria at 
two weeks, using a telephone questionnaire administered 
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