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The Keys to our Hearts

There is virtually no aspect of diving that does not benefit
from thorough preparation. Preparation for scuba diving
begins long before arrival at the dive site, and involves
a blend of knowledge and skill. As a broad overview for
preparation, let us consider your personal, safety goody bag
which identifies the parameters within which you can dive
with relative safety. Each of us has our own personal safety
interlock which is defined by experience and qualifications
as a diver. The more experience, practice (especially recent
practice) and knowledge you have of essential diving and safety skills, the
larger your personal, safety goody bag becomes. The reverse is also true: If
you have very limited experience, have not practised your skills for some
time and have not taken advantage of continuing education opportunities,
then your personal safety goody bag limits the kind of diving you should do.
The saying: “Dive your experience, not your certification card”, is a
great one to remember. Your C-card grants you the opportunity to dive.
Your experience helps you to safely take advantage of the opportunity. It is
crucial to have all the information needed to make good decisions about
the dive you are planning. Besides the basic skills it takes to enjoy the dive,
you should be healthy, fit and confident that your skills and abilities match
the dive’s potential demands.
Being well prepared also includes making sure you have the right gear
78 for the dive. It should be inspected annually and maintained by a qualified
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technician. It is critical that your equipment, like you, meets the potential
demands of the dive. Do not underestimate the value of comprehensive
pre-dive planning and a thorough checklist. Establishing a pre-dive plan and
using a checklist will help you and your buddy make sure that everything is
done properly before entering the water, thus reducing the likelihood that
an otherwise enjoyable dive will turn into a tragedy for you and others.
To help you be better prepared, DAN developed diving first aid courses
and online safety podcasts to provide divers with the knowledge and tools
necessary, not only to manage diving emergencies, but also understand
how to recognise and mitigate risks. Our expert medical staff writes articles
for the Alert Diver as well as other publications. Essential information for
making decisions regarding your (and your buddy’s) safety can be found
on the DAN Blog at www.dansa.org/blog. Take advantage of DAN’s hotline
service (+27 828 10 60 10) and speak directly to staff who can answer
questions and provide information on diving-related issues. All these
resources give you valuable knowledge and the tools to help you make the
correct choices before diving.
So review your training from time to time, practise little-used skills
and seek local knowledge. Learn from DAN, learn from your (and others’)
mistakes and do not miss opportunities that will allow you to better
prepare yourself for safer diving.
Morné Christou
General Manager
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STATISTICS 2017
24- HOUR DAN HOTLINE

The hotline is available 24 hours/365 days a year on 0800 020 111 locally or +27 82 810 6010 from outside of South Africa.
Please remember to activate your cell phone roaming if you are travelling outside of the South African border or check that
you will have use of a phone that can call internationally for emergencies.
We would like to remind all our members to please contact the DAN hotline as soon as possible in the event of an
emergency. The dive medical officer on duty will pre-approve any services that may be required and advise whether you are
getting the correct medical care. Claims received that have not been pre-approved will be assessed upon their merits. The
DAN hotline also assists non-members with medical queries and emergencies. However, the services used will be for their
own account.
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Incident

Insight

and

Self-Aware
Prepared
By Tara Narowski

THE DIVER

The diver was a 45-year-old male dive instructor with
approximately 300 lifetime dives. He denied taking any
medication and reported no history of medical conditions.

THE DIVES

80

The diver was teaching an advanced open water course
at a local lake popular with divers. The water temperature
ranged from 26 - 33°C. He was accompanied by his wife,
who was assisting the class as a divemaster for a series of
five dives over the weekend. They completed three dives on
Saturday with extended surface intervals between the dives,
followed by a 16.5-hour surface interval before the first dive
on Sunday.
The first dive on Sunday was 34 minutes long with
an average depth of 16 m and a maximum depth of 30 m
so to meet the depth requirements of the course. After a
90-minute surface interval, the divers began their second
dive of the day that focussed on search-and-recovery skills.
It was a 48-minute dive with an average depth of 16 m and

a maximum depth of 19 m. The diver reported
non-stressful dives with minimal exertion besides
following and monitoring his students. The dives were
within recreational limits and his dive computer was on a
conservative setting. His fastest ascent of the weekend was
at a rate of 2.5 m per minute.

COMPLICATIONS

As everyone was packing up after the fifth and final dive of
the weekend, the diver began to experience a dull ache in
his right shoulder and numbness in his right leg. When he
began to have difficulty walking, he asked his wife to make
the drive back to the scuba shop. After a few minutes in the
car, the diver’s right arm started feeling cold. He checked
to make sure the cold sensation was not because of the
damp, long-sleeved rash guard he was wearing or the cold
air blowing from the air conditioner. He then noticed that
the cold sensation had turned into numbness with a slight
tingling progressing down his right arm and leg.
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Incident Insight
scan and chest X-rays, all of which were unremarkable. The
doctor monitored the diver for three and a half hours before
releasing him. In total, the diver breathed 100% oxygen
for approximately five hours, except during testing and
necessary breaks.
The doctors ultimately determined this may have
been a case of decompression sickness (DCS) that resolved
before the diver was admitted to the hospital. The diver’s
report of mild, unilateral upper- and lower-extremity
paraesthesia (resolved by surface-supplied oxygen) suggests
central nervous system DCS. The general recommendation
in such cases is to treat with hyperbaric oxygen therapy
(HBOT), regardless of symptom resolution. In this case, after
extensive testing and prolonged monitoring, the physician
was confident HBOT was not necessary.

DAN NOTE

Although symptoms after
diving are not always
due to DCS, it behoves
divers who experience
post-dive symptoms to
contact DAN-SA and seek
medical attention promptly.
Avoiding denial can greatly
improve the outcome of
any emergency situation.

DISCUSSION

This incident is a good example of how being a prepared
diver and having an emergency action plan can prove
fortunate. The diver ensured he was properly hydrated,
well fed and sufficiently rested throughout his weekend of
diving. Although the reported dive profiles were within the
diver’s computer limits, with slow ascents and adequate
surface interval time between dives, he still recognised and
acknowledged the signs and symptoms of neurological DCS.
If the diver had ignored the symptoms and waited longer to
seek professional medical attention, his eventual recovery
might not have been so swift and complete.

This incident is a good example of how being
a prepared diver and having an emergency
action plan can prove fortunate.

©iStock.com/Tolola

They pulled over, set up their DAN oxygen unit and
the diver began breathing from the demand valve. They
also set up the non-rebreather mask in case the diver lost
consciousness. Once the diver was breathing 100% oxygen,
his wife called DAN. The DAN medic assessed the situation
and directed them to the nearest emergency room.
Fortunately, the diver’s symptoms subsided after
approximately 45 minutes of breathing pure oxygen. When
he reached the hospital, there was no more numbness
or tingling in his arm and he could walk normally again.
Although his symptoms were gone, he was admitted to the
emergency room for further analysis. When the diver arrived,
he was put on a non-rebreather mask with a flow rate of
15 litres per minute. The emergency room doctor was in
contact with DAN medics who provided contact information
for multiple hyperbaric medical specialists in the area for
further consultation.
The diver continued to breathe pure oxygen for about
two hours and his symptoms did not return. He underwent
multiple tests, including an electrocardiogram (ECG), MRI, CT
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In many cases, divers choose to neglect DCS symptoms
or attribute them to a separate cause such as heavy lifting,
a tight wetsuit or overexertion. The diver contemplated the
numbness and tingling sensation in his extremities, astutely
recognised these symptoms as DCS and took immediate
action. He acknowledged that there are risks associated
with scuba diving and was adequately prepared with an
emergency oxygen unit with various types of breathing
apparatus. Both the diver and his buddy were trained in how
to use the emergency oxygen and how to determine when
medical intervention is necessary.
The diver’s doctor advised him to discontinue repetitive
deep dives, consult a neurologist for other possible
explanations for his symptoms, get screened for a patent
foramen ovale (PFO) and wait 30 days before returning to
diving. The diver has returned to diving since the incident
and has not experienced further problems.
This incident can serve to remind all divers of the
importance of self-awareness and having an emergency
action plan. It is crucial to be mindful when considering
symptoms, to have an immediate oxygen supply available
and to seek professional medical attention promptly
when necessary.
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Dive Safety is
No Accident
Common triggers of
dive accidents

By Dan Orr

DAN takes great pride in being “your dive safety association,” and for more than
30 years, we have been conducting research to help make diving safer. Recently,
DAN researchers reviewed our accumulated fatality data and conducted a
root-cause analysis of nearly 1 000 recreational diving fatalities to determine
what circumstances and events lead to diver deaths.
n this analysis, DAN researchers identified four
different phases in the chain of events that lead
to a fatality: The trigger, the disabling agent,
the disabling injury and the cause of death. As they are the
earliest, identifiable root causes of dives transforming into
emergencies, the triggers merit special attention. Identifying
these triggers is essential so divers can avoid or manage
them during dives.

I

THE TRIGGERS

In the fatality analysis, the triggers were identified as
follows:
Running out of breathing gas
41%
Entrapment 		
20%
Equipment problems		
15%
Rough water		
10%
Trauma
		
7%
Buoyancy 		
5%
Inappropriate gas
2%

©Shutterstock.com/Ostill
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Running out of breathing gas

The most significant trigger was running out of breathing
gas. To put this in context, approximately 400 divers from
the cases studied might be alive today had they managed
their gas supply correctly. Because of the equipment
standard in diving today, running out of breathing gas
underwater, especially before any other problems occur,
should simply never happen.

Always begin dives with a full cylinder
of breathing gas and end dives with
gas remaining.
Be “air aware.” Always begin dives with a full cylinder
of breathing gas and end dives (standing on the boat, dock
or shore) with gas remaining. Before starting a dive, you and
your fellow divers should decide how you will communicate
information about your remaining gas supplies during the
dive. Establish a point at which you will begin making your
way to the exit. That may be when the first diver reaches half
of his breathing gas supply, but it may be sooner than that.
Many cave divers use the rule of thirds, which has
divers using the first third of their gas supply for the dive,
the second third for the exit from the cave or the ascent, and
the final third set aside for contingencies. This may seem
conservative for open water diving, but the idea of leaving
a significant reserve for emergencies or other unexpected
circumstances is absolutely relevant. Anything short of total
management of your breathing gas puts you, your buddy and
every diver in the vicinity at risk.

Entrapment

The second most common trigger in dive fatalities is
entrapment. Approximately 200 divers in the DAN fatality
records, or 20%, found themselves trapped in an overhead
environment and unable to get back to open water. An
overhead environment is any in which a diver does not have
direct, vertical access to the surface, such as a cave, cavern,
wreck or under ice. Every training organisation warns divers
about the dangers of entering such environments without
appropriate training, experience, planning and equipment.
The way to mitigate the hazard of this trigger is very
simple: Do not enter overhead environments without being
qualified and prepared to do so. When in doubt, stay out.

Equipment problems

The third most common trigger identified in the fatality
analysis was equipment problems. This trigger caused 15%
or about 150 of the fatalities studied. Notably, this does
not mean the equipment failed or its design was flawed.
Rather, the problems were most often a result of user
error. These errors included improper use, failure to ensure
correct configuration, lack of maintenance and insufficient
familiarity with the equipment. Dr. George Harpur, an
experienced investigator of dive fatalities in Ontario,

states, “We are not able to document a single case in which
equipment malfunction directly caused a diver’s death or
injury. It has been the diver’s response to the problem that
results in the pathology.” It is important to remember that
dive equipment is life-support equipment. Learn about all
its features and functions, practise with it and maintain it;
take care of your gear so it can take care of you.
Knowing how divers get into serious trouble only
advances the discussion so far. For diving to be safer, we
must apply the lessons that can be taken from these tragic
events. How can we, as divers, reduce the likelihood that
these triggers will cause problems for us?

EDUCATION

Take full advantage of every opportunity to learn. Read
dive magazines, spend time with experienced divers,
attend dive club meetings and check out dive safety
lectures or seminars online. More knowledgeable divers
are safer divers. Get trained in the type of diving you
want to do but do not stop learning when you leave the
classroom; treat every dive as an educational experience.
Use any unexpected incidents that occur while diving as
opportunities to brainstorm and discuss response options,
contingencies and prevention strategies with your buddies.

PRACTICE

Dive skills and emergency-management skills require
constant practice and reinforcement. Refresh your skills
often, especially when you have not been diving in a while.
Take time to familiarise yourself with new equipment in
a controlled environment before using it in open water.
Although practice may not make perfect, it will help
you to make the correct decisions and manage problems
appropriately, rather than trying to escape to the surface.

EXPERIENCE

The value of experience cannot be overstated. Divers with
limited experience, including those returning to the sport
after a long absence, are at greatest risk. According to the
DAN fatality data, 17% of the divers died on the first dive
of their dive series. Remember that the number of dives in
your logbook or the date on your certification card does
not automatically qualify you for greater challenges. To
truly be prepared for more advanced diving, slowly and
methodically increase the complexity and task loading of
your dives. Expand your horizons gradually, making sure
you do not outpace your training and your level of comfort.
Certification is not the same thing as proficiency. Do not
dive your qualification, dive your experience.

HEALTH

Approximately one-fourth of the fatalities studied involved
cardiac problems. Amazingly, in 60% of the cases with
cardiac involvement, the divers had symptoms such as
shortness of breath, chest pain or fatigue but proceeded to
dive anyway. Most divers are aware of the importance of
good general health and fitness for diving, but comfort and
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well-being at the time of the dive are also important. If you
are not feeling up to a dive then do not dive. Rather wait
and see how you feel later.
The majority of these cardiac cases were associated
with a pre-existing condition or being older than 40.
It is a good idea for everyone older than 35, whether a
diver or not, to have an annual medical examination. An
examination is also recommended following any change
in an individual’s health status. Divers might benefit from
having their examination performed by a doctor trained in
dive medicine. If you do not know a physician in your area
who is familiar with dive medicine, call the DAN Hotline
at 0800 020 111 within South Africa or +27 828 10 60 10
when calling from abroad.

PRE - DIVE PREPARATION

As you prepare to dive, it is a good idea for you and your
buddy to configure and assemble your equipment together
so you can identify anything that looks odd or out of place.
This also provides an opportunity to familiarise yourselves
with each other’s equipment. If boat diving, it may be helpful
to set up your gear before the boat leaves the dock. This
is especially true if you are subject to seasickness since it
minimises the amount of time you will spend on the rocking
boat deck. Hastily assembling your equipment in rolling
seas, while feeling nauseated, increases the likelihood of
potentially hazardous errors.

Before diving, review your dive plan with
your buddy to ensure you have a shared
understanding of the dive’s goals.

©Shutterstock.com/koMinx

Before diving, review your dive plan with your buddy to
ensure you have a shared understanding of the dive’s goals.
You will also want to agree on the route you will take and
possible alternatives to your primary dive plan. It is much
easier to communicate the switch to plan B if you decided
what plan B was before you descended. Establish the fact
that anyone can terminate a dive at any time for any reason,

84

even before the dive begins, without repercussions. Creating
an environment in which divers feel comfortable making
such calls builds a culture of safety.
Develop and continually reinforce a pre-dive ritual. It
should involve equipment checks, dive plan review, hand
signal review, diver-separation-protocol review and
out-of-breathing-gas procedure review. This may seem
unnecessary if you dive with the same people regularly, but
these rituals are time well spent if they give you confidence
and reduce the likelihood that you are unprepared to
dive. The use of a checklist to assist in this ritual is highly
recommended. Never say, “Do not worry, I will take care of
you.” That means one of the divers is not as qualified or
prepared for the dive as he should be and this is a formula
for disaster. Anyone that is about to dive should do so only if
he is fully prepared and wants to dive, not because someone
else wants him to.

THE DIVE

Once in the water, check each other to make sure all
equipment is secure and in place, that there are no leaks
and that buoyancy is properly calibrated. Give and receive
the “OK” signal, initiate your preparatory ear-clearing
procedures and begin a controlled descent. Descending feet
first using a fixed line makes it easy to stop the descent
should the need arise and may be advisable if a current is
present. If there is any doubt about your preparation for the
dive then make a short stop 3-5 m below the surface to give
and receive the “OK” sign before proceeding to the bottom.
Maintain constant awareness of your environment during
dives and know when to call off a dive. It is always wise
to plan your dive and dive your plan, but you can modify
your dive plan if conditions call for a more conservative
approach. If you are working harder during the dive than
anticipated, you may want to watch your air consumption
more closely and possibly limit the time you spend at depth.
As you move underwater, your pace should be dictated
by the slowest diver in your group. Never assume another
diver can keep up with you. If a recreational dive starts to
feel like work, slow down. You or a member of your dive
group may be doing it wrong. If you are diving in a group of
three and one diver decides to return to the surface, either
end the dive as a group or escort the diver back to the exit
point and make sure he is safely out of the water before
continuing the dive.
Does this examination of diving fatalities indicate that
recreational diving is inherently dangerous? No. There are
millions of certified divers who have made tens of millions
of safe, enjoyable dives without incident. But consider that
there is risk in anything you do. Is this risk us divers subject
ourselves to unreasonable? I firmly believe the answer is
no. A degree of risk will always be part of scuba diving but
it is a risk we can identify and learn to manage.
Scuba diving is a fantastic sport enjoyed by young and
old alike. The focus should always be to maximise enjoyment
while minimising risk. You overcome challenges in and under
the water by thorough preparation, physical capability and
the effective application of knowledge and skill.
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DAN-SA’s mission is dive safety,
from assisting divers in emergency
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programmes and furthering dive
medicine and safety research.
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The Keys to
our Hearts
By Peter Buzzacott, MPH, PhD.

©Freepiks.com

n November 2016, a team of four researchers
from DAN travelled to the Florida Keys to meet
with dive club members who had just arrived
on vacation at a dive resort. Before the trip, many of the
divers had consented to take part in an ongoing DAN study
to record the heart rates of divers over the age of 40 while
they were diving. This was the fourth DAN research trip
studying the effects of diving on heart rhythm.

I

Water, especially salt water, changes how
electrical signals travel.

We recorded electrocardiograms (EKGs) before, during
and after dives. For the continuous underwater recording
of EKGs, we used Holter monitoring devices that we
waterproofed in collaboration with a technician at the
Duke Center for Hyperbaric Medicine and Environmental
Physiology. Unlike the chest-strap-type heart-rate monitors,
which record just the heartbeat, EKGs record electrical
events that cause heartbeats and provide insight into
possible causes of rhythm anomalies (dysrhythmia) should
they occur.
Water, especially salt water, changes how electrical
signals travel, so the electrodes attached to the skin must
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be properly sealed to obtain good-quality signals. In clinical
settings, EKGs are recorded while subjects rest so as to avoid
recording the electrical signals that originate in exercising
muscles. In diving, a lot of muscle activity is involved that
interferes with electrical signals from the heart. Professor
James Grier of North Dakota State University developed and
tested procedures for the underwater recording of EKGs that
minimise muscular interference.
While diving, the pressure associated with immersion
and the cooling of the skin causes blood to move away
from the surface and limbs, where it subsequently pools
in the central vessels and affects the loading of the heart.
This changes the way our hearts beat. Immersion of the
face alone can lead to a slowing of the heart rate via the
so-called diving reflex. Despite many studies, the resulting
effects of the combination of these factors are still not well
understood, but there is suspicion that they increase the
risk of dysrhythmia while diving, which may lead to deadly
heart dysfunction in extreme cases. Our study explores the
occurrence and nature of dysrhythmia while diving, and
possible predictive factors.

Since it is neither cost-effective nor practical to send a
team to recruit one or two divers at a time into this study,
DAN Research sought opportunities to join dive clubs
on trips in which at least 15 divers would volunteer to
participate in the study. The latest trip took place in Key
Largo, Florida. After the DAN Institutional Review Board had
approved the study, we gave interested divers participant
information sheets that described the proposed research
and those who agreed to participate signed consent forms.

While diving, the pressure associated with
immersion and the cooling of the skin
causes blood to move away from the surface
and limbs.
On the first day of the study, each participant lay down
on a cot and underwent a baseline recording of their heart
activity via a 12-lead EKG, which is the sort you would find
in a hospital. Each participant wore a smaller, three-lead EKG

©Pixabay.com/StockSnap
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during two dives, then had another 12-lead EKG recording
performed on a non-diving day and finally underwent a final,
12-lead EKG recording at the end of the trip.
DAN researchers are now performing a detailed analysis
of the data as they prepare to write their first scientific
paper on this study in the coming months. A few early
results are apparent:
-- Gearing up for the dive and entering the water
increases divers’ heart rates, sometimes approaching
the maximum for a diver’s age
-- Once we are underwater, our hearts slow down. The
heart rate is only one indicator of heart strain, as a
lower heart rate does not necessarily mean less strain
on the heart muscle
-- Moving our arms around (not being streamlined and
not moving slowly) substantially increases divers’
heart rates and also increases interfering electrical
signals from the muscles
-- At the end of the dive, the heart rate increases again
while exiting the water
An in-depth analysis of the EKGs will look for various
rhythm anomalies, their nature and how often they occur.

Meanwhile, tips for reducing stress on the heart during dive
days include the following:
-- Take your time gearing up and have someone pass
non-essential equipment (such as cameras) to you only
once you are in the water
-- Make sure you are correctly weighted, otherwise you
will displace more water to become neutrally buoyant
subsequently making it harder to move through
the water
-- Streamline your gear and minimise unnecessary
arm movements
-- Try to be horizontal when moving forward through the
water; this significantly reduces the work of moving,
which directly translates to less of a workload on
your heart
-- Keep an eye on your compass to try surface near your
boat or the exit at the end of the dive to avoid long
surface swims
-- When possible, leave non-essential equipment (such
as cameras) topside rather than leaving them clipped
to your buoyancy compensator
-- Once you are out of the water, sit down, relax and take
a minute to reflect upon your dive. This allows your
heart a few moments to return to normal

©Freepik.com

DAN NOTE

DAN Research wants to thank all the divers who
have participated in this fascinating study so far. DAN
may wish to join another dive club in 2017 to record
more heart-rate data, so interested dive clubs should
contact Peter Buzzacott at pbuzzacott@dan.org
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’s Diving Safety
Essentials App is here!
The DAN-SA App provides divers with a new way to learn about safety.

The DAN-SA App helps you locate DAN Industry, Diving Safety and HIRA
Partners as well as Diving Doctors. You can access your DAN-SA profile via
the member portal, keep up to date with the latest DAN-SA news and access
essential health and diving resources.

YOUR ADVENTURE
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Medical queries

Ear equalisation with hoods,
delayed DCS and jumping wrecks
By the DAN medical staff

Q | If I am not wearing a hood, I have no
problem equalising my ears. When I wear a
hood, I always have great difficulty. Why
the difference?

Marty McCafferty, EMT-P, DMT

©Pixabay.com/lucatelles

A | When we pressurise the middle-ear space using a
Valsalva manoeuver or other equalisation techniques, the
tympanic membrane (ear drum) bulges outward slightly. If
the ear canal is uncovered and can transmit that pressure,
the water in the ear canal moves easily in response. A hood
that fits snugly against the outer ear can greatly restrict

the movement of this water, hampering the diver’s ability
to equalise.
One of the easiest remedies for this is to insert a finger
under the hood near the ear, which will allow the water to
move more easily. Another solution some divers choose to
implement is to cut a hole from the inside of the hood near
the ear canal, through the inner lining and the neoprene but
leaving the outer fabric or covering intact; the hole allows
the water to move with little restriction.
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Q | My friends and I take turns every weekend
“jumping wrecks”. The person who attaches us
to the wrecks does two dives (one to secure the
boat and one to release it) on two wrecks, both
around 30 m deep. Each of the four dives takes
a little more than five minutes and all surface
intervals are about one hour. The person who
ties us to the wreck always sits out, fishing and
catching a tan while the others dive. We use an
ascent rate of 18 m per minute. Should we be
doing safety stops for the short dives to secure
the boat?
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A | Quick dives to tie on to a wreck will not deliver much
inert gas to slow or even intermediate tissues. Fast tissues,
however, can be significantly loaded, particularly with the
depth and exercise intensity which can be substantial on
these dives. Brief stops can add a safety factor in two ways:
Firstly, by slowing the ascent speed in anticipation of the
stop and secondly, by adding a stop time for equilibration.
DAN conducted an ascent-rate study a number of years
ago. You may be surprised to learn that 18 m per minute was
the “fast” rate. However, having said that, it is important to
realise that a uniformly slow rate may be counterproductive
as this can prolong inert-gas loading in the deeper phase of
the dive.
One strategy that considers relative pressure change
is one in which the diver maintains a standard ascent
through something less than the first half of the pressure
reduction (the ascent) and then to progressively slow from
there to the point of performing a shallow stop so as to
benefit the fastest tissues (lungs, blood, then brain). For
example, the depth with one-half the pressure of 30 m is
10 m. It could be a reasonable strategy to start slowing the
ascent around 12 m and then ascending at a progressively
slower rate until you halt the ascent at around 5 m. There
is no magic number for the best stop duration. One minute
might be fine for a short, low-effort dive, two to three
minutes (or more) might be reasonable if there was greater
work involved. It is important to bear in mind that safety
stops, by design, provide extra cushion — conservatism —
in the exposure. Missing them does not guarantee a bad
outcome. At the same time, not having a problem following
a missed stop does not mean that the stop has no value. The
safety-oriented mindset is one that has you incorporating
comfortable safety factors wherever feasible to increase the
odds of a successful outcome.
Understanding the importance of relative pressure
change is important in managing decompression stress.
Thoughtful ascent from any dive, long or short, is
inexpensive insurance. The fact that you are thinking about
the question weighs heavily in your favour.

Q | I am 38 years old and I went for a boat dive
in March this year in Cape Town. We dived to a
depth of between 10 and 12 m for a duration of
roughly 30 minutes. We did a 5 m safety stop.
The dive went well.
I had not fully recovered from a previous
ailment but I still went on the dive. After the
dive, I was feeling very nauseous which lasted
for the remainder of the day. I have experienced
nausea after diving in the past so I was not
overly concerned. I had no other symptoms of
decompression sickness (DCS) and I was fine
the next day.
The following day, I had a severe back
spasm and had difficulty walking. This was
resolved by a Voltaren injection, however, since
this happened, I have not been feeling myself.
I am experiencing various symptoms, including
general malaise, body aches and nausea that
comes and goes, weak legs, and trembling
in my arm muscles when flexing my biceps. I
understand that these symptoms may be partly
due to anxiety about my health. Nevertheless, I
would still like to know if it is possible that this
is DCS or after-effects of air bubbles, or is this
unlikely? Is it possible to experience prolonged
DCS effects or does DCS resolve itself?

Neal W. Pollock, Ph.D.
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A | I must say that from the dive schedule you presented,
DCS is extremely unlikely. Also, without anything untoward
occurring during your ascent and safety stop, air embolism
is also a most unlikely cause for your symptoms. Rather, your
symptoms seem to be medical rather than ‘dive medical’.
The exact cause of these symptoms is impossible to tell
without a thorough overview of your medical history and
an examination. I suggest you see your general practitioner
or perhaps a dive medical officer to work out the cause of
your symptoms. Until this examination and diagnosis is
performed, it is probably not safe for you to dive.
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All orders can be placed through our new DAN Gear Shop at www.danshop.co.za
or by contacting the DAN Shop on +27 63 917 8371/admin@danshop.co.za.
All prices on the website include VAT at 14%. E&OE.
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DAN RASH VEST
With Rashies available in both red and white, this unisex rash vest made from Hight Stretch Lycra
is a must-have for all divers. This vest is ideal for use under your wetsuit or for UV protection when
in tropical locations. The DAN UV rash vest products have been tested and have all passed with a
minimum UV50 factor. Using these products will decrease exposure to the sun’s harmful rays and help
protect against skin cancer. We still recommend using approved sun blocks for added protection while
using our or any other brand’s products.

DAN GEAR MAT
With the red DAN logo on a white background, the DAN Gear Mat, made of
woven polypropylene, is perfect for relaxing on the beach. You can also use
it to put on your dive gear before a shore dive.
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FOX RESCUE EMERGENCY TOOL
The Rescue Emergency tool is created to cut materials such as fishing nets,
ropes, parachute cords and even seat belts in case of an emergency. This Rescue
Emergency tool is made of fibreglass with a stainless steel blade that is highly
resistant to corrosion. It also has double-angle serration for underwater use.
The tool comes with a sheath that has a clip on the back which allows the tool
to be attached to a diving jacket or weight belt, for example. There is also a hole in
the front of the sheath to which a lanyard can be fastened or which can be used to
permanently attach the knife to your diving equipment.
The total size of the tool, including the sheath, is 140mm.

DAN SURFACE SIGNALLING KIT
New and improved! This kit includes a 1.9 m orange safety sausage (with
a low-pressure attachment, dump valve and reflective strip), a Windstorm
whistle, a signal mirror and a signalling torch. The accessories are incorporated
into the sausage’s base and the sausage clips to your BCD.

DAN THERMAL RASH VEST
Available in black, this unisex rash vest made from Hight
Stretch Lycra is fleece/fire skin lined and is great for cool
water or for those who tend to get cold quickly. It is ideal for
use under your wetsuit or for UV protection when in tropical
locations. The DAN UV rash vest products have been tested
and have all passed with a minimum UV50 factor. Using these
products will decrease exposure to the sun’s harmful rays and
help protect against skin cancer. We still recommend using
approved sunblocks for added protection while using our or
any other brand’s products.
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Tabata
Training

The four-minute fat torch
By Jessica B. Adams, Ph.D.

Developed in Japan almost two decades ago and
designed for training athletes, early versions of
the Tabata protocol were tested on Japanese
speed skaters who, despite training for a mere
two hours per week, showed significantly greater
improvements in both aerobic and muscular fitness
than the control group, which trained for five hours
a week. Despite the dramatic success of this training
method, Tabata has only recently become popular in
mainstream fitness.

©Shutterstock.com/Daxiao Productions

rue Tabata training involves 20 seconds of
maximum-intensity activity followed by 10
seconds of rest for eight rounds, resulting
in four minutes of high-intensity exercise. Because this
program was originally designed for extremely fit athletes,
the original protocol is enough to cause nausea in many
people. Fortunately, people of most fitness levels can benefit
from lower-intensity variations of training that applies the
principles of Tabata.
A worldwide survey by the American College of Sports
Medicine identified high-intensity interval training (HIIT) as
the number-one fitness trend for 2014. When practitioners
engage in HIIT responsibly, the technique provides optimal
health benefits in a relatively short period, making it a
popular workout. For the purposes of HIIT, “intensity” is a
relative term based on your personal fitness level. Intensity
is simply a percentage of your maximum effort.
Although the original protocol was designed using a
cycle ergometer (stationary bike), any large-muscle-group
exercises can be used for Tabata training. When you practice
Tabata training, you can use the exercises provided here or
substitute exercises from previous issues of Alert Diver LITE.

T
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When selecting exercises ensure that the transition time
from one exercise to the next is included in the rest interval.
This consideration means some practitioners use the same
exercise for all eight rounds. The key elements of this type
of training are time and intensity.
Before you jump in, begin with a 10-minute
movement-specific warm up. Complete four repetitions of
each exercise, gradually increasing the speed and range
of motion. Then set your timer. You can use a traditional
stopwatch, wall clock, Tabata trainer or one of the many
apps available.
For rounds five through eight, repeat the exercises
and intervals you used in the first four rounds. You may be
able to complete only four rounds at first. That is perfectly
acceptable as long as you work towards the completion of
eight rounds with maximal yet safe efforts. Pushing through
some discomfort due to tired muscles is good; pushing
through pain can lead to injury. Listen to your body. The goal
is to complete each repetition as fast as possible without
compromising your technique.
Your Tabata training should always be followed by a
three- to 10-minute cooldown. Make sure to stretch all areas
that feel fatigued.
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BURPEE ( NO PUSH - UP )

SPEED SKATER

1. Start in a standing position with your hands at your
side
2. Squat until your hands are flat on the ground in front
of you
3. Push your feet back in a push-up position while
keeping your hands on the ground
4. Push your feet forward again
5. Stand up
6. Repeat

1. Stand with your feet shoulder-width apart
2. Flex (bend) your knees about 45 degrees
3. Flex at the hips so your shoulders are above your
knees
4. Hop sideways (to the right) landing on your right
foot
5. Hop sideways (to the left) landing on your left foot
6. Repeat

Tip: Maintain a tight core to help keep your back straight.

Tip: Keep your chest up and start with short jumps. You can
increase the distance with each session.

Modification: Replace the push-up position with lying prone
on the ground.

Modification: Shorten your jumps and allow your other foot
to touch the ground for stabilisation.

INCHWORM

SKI ABS

1. Start in a standing position
2. Bend down while keeping your knees as straight as
possible (a forward fold)
3. Walk your hands forward (left, right, left) until you are
in push-up position
4. Walk your hands backwards (right, left, right) until you
are back in forward fold position
5. Stand up
6. Repeat

1. Start in push-up position with both arms straight
2. Jump forward with both feet towards your left hand
3. Jump backwards with both feet (back into push-up
position)
4. Jump forward with both feet towards your right hand
5. Jump backwards with both feet back into push-up
position
6. Repeat

Tip: The straighter your knees (without being locked), the
more you will stretch your calf muscles. Improving calf
flexibility can reduce calf cramps during finning.
Modification: Bend your knees until you are able to reach
the floor. With each session, you will be able to keep your
knees a little straighter.
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DAN NOTE

DAN-SA recommends that divers avoid strenuous exercise
for 24 hours after making a dive. This avoids increasing the
chances of decompression sickness.
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Diving Doctor
Directory

Port Elizabeth

P. Conradie • 041 583 2121
A. Killian • 041 583 2121
P.A. Schwartz • 041 363 1901

FREE STATE
Welkom

H.J.R. Colyn • 057 353 3191
E. Kotze • 057 352 5905

Park West

N.C. Theron • 051 444 1346
		

GAUTENG

Hatfield

P. de Jager • 012 362 1119
B.H. Kloppers • 012 362 8828

Midrand

K.A. Ingham • 011 315 5817

Benoni

P. Lehman • 011 849 2475

Honeydew

H.H. Sauer • 011 801 5600

KWAZULU - NATAL
Amanzimtoti

P.D. Badul • 031 902 6665

Athlone Park

A.M. du Plessis • 031 904 7460

Bluff

J.J. Wessels • 031 466 5030

Empangeni

D.J. Struwig • 035 792 1310
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Glenwood

J.C. Springate • 031 268 5255
M.C. Marshall • 031 268 5255

Scottburgh

G.P. Morris • 039 978 3344

Sunningdale

A.J. Groenewald • 031 562 9393

LIMPOPO

G.M. Rosendorff • 021 424 2003
L.A. de Kock • 021 424 2003

Durbanville

E.P. Bouwer • 021 976 3008

Gansbaai

H.C. Barnard • 028 384 0411

Hermanus

N.C. Abel • 028 312 1190

Polokwane

Hout Bay

W.J.S. van Zyl • 015 297 7388

C.C. Robertson • 021 434 4011

MPUMALANGA

Mossel Bay

Nelspruit

A.W. Hollmann • 013 755 5000
F.V.A. Fourie • 013 755 5000

NORTHERN CAPE
Kuruman

S.C. Wiid • 053 712 0461

Port Nolloth

M.J. Pravetz • 078 243 0670

Springbok

N.J.M. Visser • 027 718 2685

WESTERN CAPE
Bellville

F.J. Cronjé • 021 910 0454
G.S. Wolfaardt • 021 943 3500

Brackenfell

J. de G. Botma • 044 691 2011

Parow

C.J. Roberts • 021 938 9808
W.A.J. Meintjes • 021 938 5051

Tokai

J.E. Rosenthal • 021 710 9950

Vredendal

S.F. Nieuwoudt • 027 213 1053

Vredenburg

W.H. Keuck • 022 713 5636

Waterfront

M. Brauer • 021 419 1888

INTERNATIONAL
Namibia

H.J. Strauss • 00264 64 221 050
N.E. Marais • 00264 63 203 911

H.A. Burger • 021 981 2118

Cape Town

A. Daya • 021 424 2003
G.J. Greef • 021 424 2003
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