
Diving and Hyperbaric Medicine  Volume 51 No. 3 September 2021306

Letter to the Editor
Anxiety impact on scuba performance

We are concerned about the scientific validity of a recent 
paper on the impact of anxiety on scuba performance1 on 
the following basis:

1. In their analyses men and women were grouped together, 
whereas the two sexes should have been analysed separately. 
The chi-square comparing male:female/high:low anxiety
produced the same P-value (0.15) as that reported, but the
small female/low anxiety group (only three subjects) makes 
the result unreliable statistically. Therefore, one cannot be
sure that there are no sex effects. If this initial assumption
that there is no significant difference between the sexes
cannot be relied upon, then this has a knock-on effect to all
further analyses and to any inferences drawn.

2. It is unclear why the authors used the State-Trait
Anxiety Inventory to measure only individual trait anxiety.
Measuring individual ‘State anxiety’ immediately prior to
the experimental trials would have been a more relevant
test. The assumption that Trait anxiety measures provide
an a priori threshold for the prediction of panic behaviour
is based on the findings of a single study of novice scuba
students undertaking a training course.1  In the present study, 
the participants were certified open-water or advanced open-
water divers, including one qualified rescue diver. Therefore, 
this is not an appropriate or true comparison. Also, whilst
susceptibility to panic is associated with increased Trait
anxiety, women are twice as susceptible to panic as men.2  
It is proposed that this sex-specific vulnerability arises
due to an interaction with changes occurring during the
premenstrual phase of the menstrual cycle.3

3. Submerging to 5 metres of fresh water in an outdoor
pool is unlikely to be anxiety provoking with this cohort.
Even those recording a high level of ‘Trait anxiety’ may
be showing a low level of ‘State anxiety’ at the time of
the dive; indeed, some may even have found it relaxing.
Consequently, the statement that “…this study sought to
confirm the following issues: (1) whether anxious divers
would exhibit slower diving skills performance; (2) whether 
anxious divers would have inefficient cognitive processing
ability in underwater conditions;…” is not supported
without measuring State anxiety immediately prior to the
experimental phases.

4. A previous study found no impairment in inhibitory
control using Stroop at a depth of 5 m although it was
observed at a depth of 20 m.4  The finding of impairment in
inhibitory control may, therefore, be due to sex differences
rather than Trait anxiety. Furthermore, the effects of anxiety 
on performance may be modulated by sex.5,6  Unfortunately 
there is no published research on sex differences in diver
performance. In some other situations, highly anxious
women outperform men; in other cases, men outperform

women and at times there is no difference in performance. 
Also population distribution may be skewed with one group 
showing a normal distribution whilst the other may have 
either an unimodal or bimodal distribution. Recent work (by 
JL, unpublished) on differences in behaviour between men 
and women in survival situations suggests that men tend to 
show a more or less normal distribution and women a more 
bimodal distribution in coping ability. There can also be 
within-population differences amongst women given that 
the menstrual cycle can mediate State anxiety in its effect on 
cognitive function.3  Differences in fear and anxiety between 
men and women are complex issues influenced by a broad 
range of factors.2

5. The Stroop test cannot be used reliably as a sole measure
of executive function, let alone cognitive function. Whilst it 
does measure interference control, which is a sub-component 
of executive function, there are other sub-components to
be considered. One author (JL) has found in his own work
that duress affects these sub-components differentially; in
other words, not all subcomponents of executive function
are impaired under the same conditions.

In summary, the authors should consider retracting their 
paper on the grounds that, most importantly, the sex/anxiety 
premise is unsound, given the unreliable initial chi-square 
analysis, and the knock-on implications of this to the rest 
of the analyses. Secondly, what is concluded does not 
provide any new contribution to the field. To study possible 
sex differences in task performance (mask clearing, buddy 
breathing, etc.) either to eliminate them or to identify 
possible differential effects would require an appropriate-
sized (larger) study sample. Either that or the study cohort 
should have been of only one sex.
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Editorial note

The authors of reference 1 were invited to reply to this letter, but 
did not respond. If a response is forthcoming it will be published 
in a subsequent issue. 
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