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Messages Perspectives

In this issue we explore several topics of interest 
related to diving safety. Allow me to briefly 
highlight two in particular: buoyancy control, and 
children and diving.

Buoyancy control
A major part of enjoying aquatic activities 
relates to our relative buoyancy in the water. 
Unfortunately, buoyancy control problems, 
particularly the failure of power inflators on 
Buoyancy Compensator Devices (BCD), is one of 

the leading equipment-related causes of diving injuries and accidents. So, 
please look at Marty McCafferty and Patty Seery’s Weight up! article. In 
response, I would like to make two noteworthy comments from my side:
 - Are you a sinker of a floater? Breathing affects buoyancy by changing 

the volume of water we displace. This is true for all of us, however  
approximately 10% of people still float even after a full exhalation 
– “the floaters” – and another 10% of people still sink even with 
full lungs – “the sinkers”. The rest of us lie between these extremes. 
Divers should know where they fit along this continuum as it affects 
weighting and buoyancy quite significantly. 

 - Buoyancy variables have an impact on your dive safety. The following 
variables are unfortunately over-represented in our DAN-SA incident, 
accident and fatality database: 

• Anxious divers tend to breathe at the “top” of their lungs. They 
find it harder to submerge initially, which leads to adding too 
much weight. In turn, they have difficulty in controlling buoyancy 
at depth, during ascent due to rapid gas expansion in the BCD 
predisposing them to rapid ascents, and at the surface because 
after rapidly dumping their BCD to slow their ascent, they often 
find they are negatively buoyant at the surface or have to fill 
their BCD to stay afloat to the point where they can hardly 
breathe.

Perspectives
• The weight of the compressed air in a typical scuba cylinder is 

about 2.5 kg; of this, about 2 kg is breathed out during the dive, 
which is why so many divers find themselves underweighted at 
the end of their dives.

• Lastly, the most common overlooked variables to consider to 
properly plan your buoyancy include changing from steel to 
aluminium cylinders, changing thermal protection gear (hoody or 
thicker wetsuit), and changing from freshwater (pool or quarry) to 
seawater and vice versa.

Children and diving 
Dr Isabel Reader has done an excellent job of addressing a very sensitive 
and complex topic. I wish to echo her take-home message: 
 - There is no one-size-fits-all answer: Children vary widely in terms of 

their physique, and emotional and intellectual abilities. 
 - As such, DAN-SA’s recommends that each child should be evaluated 

individually. 
 - This evaluation should preferably be done by an experienced diving 

medical practitioner. 
 - We also recommend that only reputable institutions be used to train 

your children, such as diving schools with extensive experience in 
assessing and training children. 

 - Snorkelling may offer a useful bridge for the child to learn many of 
the skills they will need for diving. 

In closing, Morné Christou has summarised 10 reasons to join DAN-SA. Be 
sure to have a read-through!

Dr Frans Cronjé
MBChB, MSc
Founder of DAN Southern Africa
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DAN EVENT
Research internship
During July, the DAN-SA team, which consisted of 
Francois Burman and Morné Christou, presented a 
number of risk and safety lectures relating to dive 
business and hyperbaric chamber facility safety to a 
group of young minds interested in dive medicine, 
physiology, biomedical engineering and research. This 
group was invited to attend the DAN Europe Research 
Internship Programme over a period of three weeks.

The participants learnt about diving-related 
research to help develop and enhance their 
professional skills, which could lead to career 
advancement within the diving medical arena. The 
idea behind this internship is to maximise learning 
opportunities for these young minds that will have 
the opportunity to work closely with mentor experts 
in the field. For part of their training, the interns were 
hosted by DAN research partner organisations. Some 
of the activities they participated in included field, 
laboratory and epidemiological studies. In general, 
research interns typically assist in data collection 
and work on a variety of assignments to develop 
their practical skills, critical thinking and technical 
communication expertise. After the internship was 
completed, the interns were asked to produce a 
written report of their experience which may be used 
in DAN-SA publications, including the Alert Diver 
magazine, the DAN-SA website, research newsletters 
and press releases.

Once again, DAN-SA played a significant role in 
promoting dive safety internationally.

DAN LETTERS
Royal treatment

I have spoken to a lot of people at DAN-SA and have 
always been treated like royalty. It is much appreciated to 
know that there is a friendly face out there willing to help 
with a smile in times of need.

I am a keen technical diver and have been a member of 
DAN-SA since I started with technical diving. I think that all 
divers should be on a DAN-SA scheme and thus, I will always 
promote it. As was discussed at a recent DAN-SA talk, people 
often misunderstand who and what DAN-SA is. For this 
reason, we always try to help people understand better.

I am a proud supporter of DAN-SA and hope to learn 
more from you.
Rudi
DAN-SA master member

I have spoken to a lot of people at DAN-SA and 
have always been treated like royalty. 

mailto:mail@dansa.org
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10 reasons to 
join DAN-SA
By Morné Christou 

ast year, on a plane trip back to South Africa after 
one of my customary diving safety excursions, 
the gentleman sitting next to me asked if I was 

a DAN-SA member after noticing the shirt I was wearing. He 
introduced himself to me as John Dallas, a DAN-SA member 
who has travelled and worked extensively throughout 
the globe. Without knowing that I work for DAN-SA, John 
decided to share his thoughts on why it is important for 
divers to join DAN-SA:

10.  DAN-SA IS A NON-PROFIT
ORGANISATION, WHICH IS GREAT
DAN-SA is not out to make money off divers. It is an 
organisation that is run by divers to help divers.

9.  DAN-SA IS NOT OWNED BY
ANY TRAINING AGENCIES

Training agencies support DAN-SA by distributing 
its literature and promoting its services to agency 
members.

8.  DIFFERENT COVER PACKAGES
ARE ON OFFER TO DIVERS
In addition to an array of dive cover packages, DAN-SA 
also offers emergency evacuation service benefits to 
non-diving family members free of charge. No other 
organisation or company offers this.

7.  MEMBERSHIP REGISTRATION 
IS FAST
Regardless of whether or not you have your 
membership card, your membership is active once your 
application and proof of payment has been received 
and confirmed.

6.  EXPECT GREAT SERVICE
FROM THE DAN-SA HOTLINE
The DAN-SA Hotline staff members and doctors who 
are on call take action, from evacuation arrangements 
and assisted medical or chamber treatments to 
continued follow-ups. DAN-SA is your lifeline should 
you ever need help regarding medical queries or 
emergencies.

For DAN-SA membership queries, email us at  
mail@dansa.org or call 0860 242 242.

5.  MORE THAN MERE PRIMARY
MEDICAL COVERAGE
Primary medical insurance may only pay a minimal 
amount for chamber treatment or exclude scuba diving 
altogether as a hazardous recreational activity, thus 
DAN-SA is the way to go.

4.  MORE THAN JUST DIVE
EMERGENCY COVER
Additional benefits include free medical assistance 
via the 24/7 hotline, emergency evacuation services, 
and reading material in the form of DAN-SA’s very own 
magazine, namely Alert Diver, and the all-new Alert 
Diver LITE, which is included in SUBMERGE Magazine.

3.  EMERGENCY EVACUATION
SERVICES
DAN-SA offers emergency transportation to a medical 
facility when travelling more than 100 km from home 
for any emergency, even a non-diving one.

2. CONFIDENTIALITY
Your information is strictly confidential and is not 
released to anyone.

1.  DAN-SA CONTINUOUSLY ATTEMPTS
TO IMPROVE DIVING SAFETY
DAN-SA is involved with many safety programmes, 
such as the Diving Safety Partners Programme and 
Recompression Chamber Assistance Programme. These 
help to improve the safety at recompression facilities 
worldwide to ensure that all members receive the best 
possible treatment as needed.

After hearing John’s 10 points on why every diver should 
be a DAN-SA member, I realised that the work we do to 
promote the organisation amongst divers is paying off. 
The other thing I realised was that if John’s opinions are 
anything to go by, it certainly appears that divers are 
extremely proud to be members – and that is the way we 
like it. 

mailto:mail@dansa.org
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DAN-SA members 
see diving’s brighter side www.dansa.org

“I would like to thank everyone at DAN-SA for 
providing an excellent service and for their efforts 
in keeping our sport a safe one by educating and 
informing divers.

John Marais – DAN-SA member

http://www.dansa.org
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Technical divers have been 
known to use a closed fist 
as an “okay” signal instead 
of the more traditional open 
hand with the thumb and 
forefinger coming together 
in a circle.

What’s that  
you say?
Hand signal clarity is key
By Eric Douglas 

almost failed my dive instructor examination  
— all because of a misunderstood hand signal.
I had to demonstrate the controlled emergency 

swimming ascent skill in the pool after my examiner had 
briefed the skill on the pool deck. I knew what he expected 
from me, so it should have been no problem at all. That said, 
it is entirely possible I might have been a little nervous, too. 
He pointed to one spot at the bottom of the pool indicating 
where I should start and another spot indicating where I 
should finish. Then he gave me an “okay” signal, but because 
I did not recognise the signal he gave me as meaning “okay”, 
I never started. I just looked at him somewhat quizzically. He 
repeated his instructions and finally it dawned on me what 
he wanted.

I learned from a discussion afterwards that he was a 
cave and technical diver, so he preferred using a closed fist 
as an “okay” signal rather than the more traditional open 
hand with the thumb and forefinger coming together in a 

circle. I have never forgotten that moment which proved 
how difficult communication by hand signals can be. Even 
when everyone in the water knows what they are doing 
and what they want, if you are not speaking the same 
language it is all just a lot of hand waving.

DIALECTS
Every diver is taught the basic hand signals at the 
beginning of their dive course. Most of the signals look the 
same regardless of where you learned to dive or which 
training agency offered the certification. But, in the same 
way in which Spanish is spoken differently in Argentina 
than it is in Mexico, and English sounds different in New 
Zealand than it does in the United States of America, 
regional variations show up in diving hand signals too.

Technical divers, for example, develop their own hand 
signals or versions of hand signals to meet the needs of 
their diving environment (as in the example mentioned 
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Hand signals, and a shared understanding of their meanings 
between buddies, make diving safer.

Do not underestimate the domino effect that 
can result from a single misunderstood signal.

The solution to good 
communication underwater is 
good communication topside.  
Take a few minutes during 
dive planning to go through 
what hand signals you will be 
using underwater. 

earlier). Cave divers do not generally have to look out for a 
dive boat, for example, and rarely use compasses, but they 
do have to communicate about watching out for silt, the 
placement of running lines and deciding which path to take 
while exploring.

Divers who are accustomed to diving in low visibility 
or prefer wearing gloves have to adapt their hand signals 
to ensure that they are seen and understood. Underwater 
photographers and scientific divers likewise make 
adjustments for their circumstances: If you always have a 
camera or a tool in one hand it can be a challenge to give 
two-handed signals. These divers develop one-handed 
variations of basic signals to effectively communicate with 
their buddies. Out of habit, those divers might continue 
using those same signals when in other situations as well. 

Consider all the different ways in which divers indicate 
the amount of air they have remaining in their cylinders. 
Some use fingers pointing upward for increments of 50 bar 
and fingers down (or to the side) for every 10 bar after that. 
Others spell it out, using their fingers. Some even assign 
significance based on which hand they use to signal a 
number or whether the fingers displaying the numbers are 
held in front of the body or laid across an arm. This variety 
of styles is why many divemasters brief that when they point 
at their gauge, the correct response is for a diver to show 
theirs too. 

Obviously, it is best to avoid being low on air or out 
of air in the first place, but not everyone uses consistent 
signals to indicate these problems in the case of an 
emergency. Many divers use a closed fist to the chest to 
indicate being low on air and a slashing motion across the 
throat to indicate being out of air. Alternatively, some divers 
will simply point to their buddy’s alternative air source, 
not to indicate that they are out of air per se, but rather 
that they need air. Others will grasp their throats, using the 
universal sign for choking to indicate being out of air.

Even basic signals and directions can sometimes cause 
confusion. For example, two hands cupped together often 
means “boat,” as in “where is the boat?”. This might be 
answered with a shoulder shrug, a shaken head, pointing in 
a particular direction or indicating a heading on a compass. 
But, if your buddy does not recognise your signal for “boat”, 
any of those replies might mean something totally different. 
Do not underestimate the domino effect that can result 
from a single misunderstood signal.

COMMUNICATION TOPSIDE
The solution to good communication underwater is good 
communication topside. Before you descend, talk to your 
buddy to ensure that you both understand what hand 
signals you will be using underwater. If you and a buddy 
dive together often, this is not much of a problem, but if you 
are diving with a new buddy, or it has been a while since you 

last dived together, it is a great idea to take a few minutes 
during dive planning to go through some basic signals. An 
emergency situation is no time to guess what someone else 
is trying to tell you.

You could always learn sign language to communicate 
more complex thoughts, but that would require good 
visibility and both divers to know the language. There are 
many options for written communication underwater and 
some technical solutions are coming to the market, but 
while those are great for more detailed messages and 
questions, basic hand signals are too fast and too easy to 
fall out of general usage anytime soon. Hand signals, and a 
shared understanding of their meanings between buddies, 
make diving safer, less frustrating and an experience that 
divers can enjoy together.
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Is my child 
ready to dive?
A parent’s perspective
By Dr Isabel D Reader

cuba diving is an increasingly popular adventure 
sport. Often, entire families become involved so 
that, sooner or later, parents ponder the present 

age restrictions for scuba diving certification and wonder 
about the potential safety issues associated with diving at 
a young age.

Training agencies and diving schools impose age 
restrictions for training courses, and diving operators 
typically deny air fills to divers who are not certified; still 
there are no actual legal restrictions that prohibit children 
from diving. So, the decision to let a child dive ultimately 
lies with the parents and whoever teaches them to dive, 
whether officially or unofficially.

HOW OLD IS OLD ENOUGH?
In many respects, age is actually used as a surrogate for a 
required measure of physical strength and emotional and 
intellectual maturity. Some children may be strong and 
mature at a very young age, whereas others may remain at 
risk even at an age that they can be fully certified. When 
reviewing the age restrictions, consider the following 
underlying issues:
 - Is your child’s psychological development suitable for 

training and complying with safe diving rules?
 - Is your child physically “big” and strong enough to 

wear and use the required scuba equipment without 
difficulty or being at risk of suffering injuries?
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Deciding whether or not to 
allow your child to dive is a 
difficult decision. There is no 
one-size-fits-all answer. 

In September 2001, an article appeared in Undercurrent 
by Dr Vikingo titled “The mind and bodies of children 
– are they really suited to scuba?”. He outlined three 
developmental stages of child development according to 
Jean Piaget, namely:

Pre-operational phase
This phase begins at ages two to seven, where a child’s 
perceptions still dominate their judgement. They tend to 
focus attention on one aspect of an object while ignoring 
others. They are unable to understand the principles 
underlying proper behaviour and rely on dos and don’ts 
imposed by authority. Some children aged eight years and 
even older can be delayed in this phase and this may only 
be detectable with proper screening.

Concrete operational phase
At approximately seven to 11 years of age, logical thought 
starts to develop, but it remains dependent upon concrete 
references. During this phase, the child develops the ability 
to appreciate mass, volume and length and to arrange 
objects in a logical sequence. However, note that logical 
thought remains linked to objects present rather than 
objects in abstract.

Formal operational phase
From ages 11 to 15, thoughts gradually become less tied to 
concrete reality and become more abstract. This allows them 
to think about what might be rather than just what is. This 
level equates more to the thinking pattern needed for safe 
diving as the child is able to envisage and appreciate risk.

According to Dr Vikingo, the policies of PADI, Scuba 
Schools International (SSI) and other agencies clearly 
allow entry to children who are still in the concrete 
operational stage. His concern is that, although children 
may be able to understand Boyle’s law and solve a few 
mathematical problems, they may still fail to appreciate 
how this applies to them in an out-of-air situation and to 
understand the implications of a breath-holding ascent. 
Even more worrisome is an emergency situation such 
as a stuck buoyancy compensator (BCD) power inflator 
mechanism where the child is neither likely to generate 
multiple solutions nor choose the best alternative. Children 
at this age are also very impulsive and do not appreciate 
their physical restrictions, which could lead to risk-taking 
behaviour. 

Simply applying depth restrictions to children does not 
guarantee safety. The most devastating diving accidents 
with arterial gas embolism and death often occur in less 
than 5 m. Panic is one of the leading factors in serious 
diving accidents and children are more susceptible to it. The 
absence of mature reasoning and psychological maturity 
undermines self-soothing strategies in stressful situations.

WHAT ABOUT THE PHYSICAL CONCERNS?
Dr Carl Edmonds offers the following physical concerns:
 - Children’s Eustachian tubes are narrower and smaller, 

increasing the risk of middle-ear infection.
 - Children’s upper and lower respiratory tract passages 

are narrower by comparison to the air cavities 
associated with them and this predisposes them to 
pulmonary barotrauma when compared to adults.

 - Asthma is more likely in childhood than in early 
adolescence when the airways grow relative to the 
lung volume.

 - The risk of barotrauma, causing more damage to 
developing organs than fully-developed organs, is of 
further concern. Injuries do not only affect the existing 
structures, but may also significantly alter their future 
growth and maturation.

 - Patent foramen ovale (which is a small opening 
between the right and left upper chambers of the 
heart) is more common in children than in adults. 
As such, dives leading to significant venous bubble 
formation might predispose children to a greater risk 
of neurological decompression illness.

 - Due to a relatively large skin-to-body-mass ratio, 
children do not regulate their body temperature as 
well as adults do, which makes them susceptible to 
hypothermia.

 - Children’s bones are still growing and damage to 
growth plates might lead to stunted growth. Nitrogen 
bubbles in the small vessels that supply these growth 
plates might lead to the damage of these critical 
tissues.

Diving equipment is relatively complex and may present 
various challenges to smaller children. Heavy gear, 
adult-sized equipment, designs presuming adult hand-grip 
sizes and strength, and poorly fitting BCDs and wetsuits 
all have the potential of causing discomfort, dysfunction 
and distress in children. Uncomfortable equipment will 
also cause excessive strain and the child is likely to tire 
quickly and may even be at greater risk of developing 
decompression sickness (DCS) on deeper dives. 

©iStock.com/arkanex

Simply applying depth restrictions to children 
does not guarantee safety. 
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TRAINING AGENCIES’ LIMITATIONS
PADI

The Professional Association of Diving Instructors 
(PADI) offers full diver certification from the age 
of 15 years. The Bubblemaker programme is for 
ages eight and up and is limited to 2 m. The Seal 
Team programme is also for ages eight and up 
and adds photography and other underwater 
activities to the mix.

From 10 to 14 years of age, PADI offers 
Junior Open Water Diver training that is a full 
Open Water Diver scuba certification course with 
certain age-related limitations on Open Water 
scuba diving: 
 - From 10 to 11 years of age, children must 

dive with a PADI professional or a certified 
parent or guardian when diving to a depth 
of no more than 12 m. 

 - From 12 to 14 years of age, children must 
dive with a certified adult (with special 
training) and they are permitted to dive up 
to 18 m. 

 - From 10 years of age, children can take the 
Open Water Diver course online and from 
12 years of age they can also do the Junior 
Rescue and Master Scuba Diver courses 
with the restriction of diving with an adult 
buddy.

CMAS
The Confédération Mondiale des Activités 
Subaquatiques (CMAS) offers the following 
courses:
 - For children 14 years and up, the Basic 

Nitrox Diver Training programme teaches 
how to extend bottom times and reduce 
surface interval.

 - For children 14 years and up, the  
Wreck I Diver Training programme teaches 
the fundamentals of safe wreck diving.

 - For children 15 years and up, the Rescue 
Diver Training programme teaches how 
to avoid and how to assist in diving 
emergencies.

 - For children 15 years and up, an 
Underwater Navigation programme teaches 
underwater navigation.

SDI
Most Scuba Diving International (SDI) courses are 
available to children from the age of 10 and up 
as long as they have parental consent:
 - From age four, children can take the 

Snorkeller Diver course with parental 
consent, which teaches how to be more 
comfortable in the water. 

 - From eight to 12 years of age, children can 
take the Future Buddies programme which 
teaches basic diving skills which allow 
them to dive to a maximum depth of 6 m 
with the supervision of an adult. 

 - From 10-14 years of age, the Junior Open 
Water Scuba Diver course allows children 
to dive to a depth of 18 m under the 
supervision of an adult and the Scuba 
Discovery programme, for children over 
the age of 10, serves as a precursor to the 
Junior Open Water Scuba Diver course. 

From 10 years of age, children may also take the 
following courses with written parental consent: 
 - The Supervised Diver course, which allows 

dives to a maximum depth of 12 m under 
professional supervision.

 - The Advanced Scuba Diver Development 
programme, which teaches some advanced 
diving skills. 

 - The Advanced Buoyancy Diver course, 
which teaches children good buoyancy 
control. 

 - The Shallow Water Diver course, which 
teaches how to dive in shallow water.

SSI
The Scuba Schools International (SSI) offers full 
diver certification from the age of 15 years. 

For children eight years and older, SSI offers 
the following programmes:
 - For children between eight and 12 years of 

age, the Scuba Rangers programme is an 
entry level programme designed to teach 
children how to dive safely. The programme 
does not exceed 4 m in depth and aims to 
teach children the skills required for safe 
diving.

 - For children eight years and older, the 
Snorkel Diver programme teaches children 
the skills required to enjoy snorkelling.

 - For children eight years and older, the 
Scuba Diver programme prepares children 
for diving by teaching some of the skills 
covered in the Junior Open Water diving 
programme.

For children between the ages of 10 and 15, SSI 
offers the following programmes: 
 - For children 10 years and up, the Junior 

Open Water Diver programme certifies 
children to dive a total of 12 m under the 
supervision of a certified diver.

 - For children 12 years and up, the Enriched 
Air Nitrox programme teaches children how 

to plan dives with nitrox and how to use  
it safely.

 - For children 12 years and up, the Junior 
Speciality Diver programme allows children 
to enrol in a number of speciality courses, 
including Boat Diving, Wreck Diving, Search 
and Recovery, Dry Suit Diving, Night and 
Limited Visibility, Navigation, Equipment 
Techniques and Underwater Photography.

 - For children 15 years and up, the Diver 
Stress and Rescue programme teaches 
children how to avoid accidents and how to 
deal with accidents should they occur.

TDI
The Technical Diving International (TDI) offers 
the following introductory courses to children 
of at least 15 years of age, with written parental 
consent: 
 - Technical
 - Nitrox and Advanced Nitrox
 - Semi-Closed Circuit Rebreather 
 - Diver Propulsion Vehicle 
 - Cavern 
 - Cave 

RAID
The Rebreather Association of International 
Divers (RAID) offers a Junior Scuba Diver course 
for children between the ages of 12 and 14, 
which allows them to dive up to 12 m when 
accompanied by a certified diver.

The Junior Open Water certification is for 
children over 12 years of age, which allows them 
to dive up to 15 m under adult supervision. 

For children 15 years of age and up, the 
following courses are on offer:
 - Scuba Diver, allowing children to dive up 

to 12 m.
 - Open Water, allowing children to dive up 

to 20 m.
 - Explorer 30, allowing children to expand 

on the skills taught in their Open Water 
certification.

 - Advanced 35, which teaches children to 
dive with no decompression up to  
35 m.

 - Master Rescue Diver, allowing children to 
learn the skills needed to aid in underwater 
emergencies up to 20 m.

NAUI
The National Association of Underwater 
Instructors (NAUI) minimum age for certification 
is 12 years.

https://www.padi.com/
http://www.cmas.co.za/
https://www.divessi.com/
https://www.tdisdi.com/
https://www.tdisdi.com/sdi/
https://www.diveraid.com/
https://www.naui.org/
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Dr Isabel D Reader 
obtained her medical 
degree at the University 
of Pretoria in 2003. She 
proceeded to complete 
her BScMedScHons degree 
in underwater medicine 
at Stellenbosch University 
in 2007. At the age of 21 
she started diving and 
still passionately pursues 
this hobby. She currently 
has a medical practice in 
Pretoria.

Children are known for their rapid growth and this may 
prompt parents to buy slightly oversized equipment that 
children are meant to “grow into”. These may initially not 
function optimally as fins may get lost, loose wetsuits 
may not preserve heat and bundled equipment may lead 
to entanglement. On the other hand, the need for regular 
equipment size upgrades (which may be delayed for 
financial reasons) can lead to breathing restrictions or 
cramps.  

FINAL CONSIDERATION
After considering all of these factors, how do you as a 
parent decide whether your child is ready to learn to 
dive (even if their age allows them to be trained)? PADI 
suggests that the following questions may assist in 
determining if a child is ready to dive: 
 - Does your child want to learn to dive?  

Your child should not be pressured to dive by relatives 
or friends.

 - Is your child medically fit?  
If your child has a medical condition (for example, ear 
problems or asthma), diving may jeopardise his or her 
health and enjoyment significantly. 

 - Is your child comfortable with water and can he or 
she swim?  
If your child does not have adequate watermanship, 
diving may be very stressful and loss or failure of 
equipment may precipitate a near drowning situation.

 - Does your child have a sufficient attention span to 
learn from class discussions, pool and open water 
briefings and other interactions with instructors? 
Young children or those with attention deficit disorder 
(ADD) or attention deficit hyperactivity disorder 
(ADHD) may not be able to retain information, and 
using psycho-stimulant medication while diving may 
cause other difficulties.

 - Are your child’s reading skills sufficient to learn from 
adult material?  
Your child must be able to understand and accept the 
inherent risks related to diving and be able to master 
the necessary knowledge and skills to mitigate them.

 - Does your child feel comfortable telling an 
unfamiliar adult about any discomfort or when not 
understanding something?  
Your child must be able to admit a problem or express 
fear of getting into situations they are not ready to 
cope with, and be able to opt out of a dive without 
being shamed or ridiculed.

WHAT DOES DAN-SA SAY?
Deciding whether or not to allow your child to dive is a 
difficult decision. There is no one-size-fits-all answer. For 
those who remain uncertain, snorkelling may offer a useful 
bridge for the child to learn many of the skills they will need 
for diving. It takes a lot of the pressure off of the parents 
and children and keeps everyone moving forward. Children 
will hone their swimming and finning skills, learn to respect 
and love the ocean, and develop observation skills and an 
interest in marine life. In time, they will be able to transfer 
to becoming divers.

DAN-SA recommends that each child be individually 
evaluated in terms of his or her emotional and psychological 
development. A child should preferably be cleared for diving 
by a diving medical practitioner in order to rule out any 
illnesses or physical reasons why they should not dive. We 
also recommend that only reputable institutions be used 
to train your children, preferably diving schools that have 
extensive experience in assessing and training children. 

Do not take diving lightly. It is much more than a quick 
dip in the ocean to show your children the sea creatures. 
Always put safety first, especially for children. 

©Shutterstock.com/f9photos

©Shutterstock.com/bezikus
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Weight up!
By Marty McCafferty and Patty Seery 
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arly in dive training, students learn that there 
are three elements involved in buoyancy 
control, namely the Buoyancy Control Device 

(BCD), weights and lung volume. Although most divers are 
familiar with the need to be properly weighted, many do 
not understand all that it entails. Students and experienced 
divers alike make two common errors when it comes to 
weighting – diving while being over weighted and failing to 
adjust the amount of weight used in response to changes in 
equipment and environment.

DON’T WORK TOO HARD
Improper weighting makes it more difficult to achieve 
neutral buoyancy. Many divers who wear too many weights 
do not even realise they are over weighted. The excess 
weight means that to achieve neutral buoyancy the diver 
has to put more air into the BCD bladders, which can create 
a more upright profile in the water. The upright position 
increases drag when swimming, causing the diver to expend 
more effort and consume more air. Underweighted divers 
can also become significantly fatigued while trying to stay 
down. In addition to increasing breathing-gas consumption, 
extra exertion can elevate decompression stress.

GET IT RIGHT
You may have heard a diver say that they tend to use 
about the same amount of weights for each and every dive. 
While field testing and prior experience can be useful, 
this statement should certainly not be the final one in any 
discussion on weighting. Proper weighting requires thought 
and practise, and the amount of weight worn is not fixed. 
Over the course of our lives, we experience change in 
muscle mass, body fat and physical fitness. Different pieces 
of equipment, including wetsuits, wear out and get replaced. 
Dive environments also differ. All these factors affect 
buoyancy and require adjustments to the amount of  
weight a diver uses.

To determine how much weight you need, consider your 
body weight, the exposure protection you will be wearing, 
the weight of your equipment and the environment in which 
you will be diving. Start with a weight equivalent to 10% of 
your body weight, which is a good baseline when wearing a 
6 mm full wetsuit. To calculate buoyancy when wearing a  
3 mm suit, use 5% of your body weight. Remember that 
these percentages are simply starting points in determining 
the best weighting for you.
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Creating a level profile in the water makes 
you more hydrodynamic. 

Weight belts are easy to ditch in an 
emergency if clear of the other gear.

Each buddy needs to know 
how to release the other 
buddy’s weights in an 
emergency.

©Shutterstock.com/Rich Carey

Dry suits and thick neoprene necessitate more weight 
to counter the suits’ buoyancy than do thin neoprene or dive 
skins. Also note that body composition (like muscle density) 
will influence whether more or less weight is needed. In 
addition, remember that diving with an aluminium cylinder 
requires more weight than diving with a steel cylinder.

Saltwater is denser than freshwater, thus increasing the 
buoyancy of immersed objects and requiring more weight 
to descend. Dive training typically begins in freshwater 
environments such as pools, quarries or lakes, so new divers 
should consider that even if they are wearing the same 
exposure protection, they will need to add weight for ocean 
diving. The exact amount of additional weight needed varies 
from person to person. Performing a buoyancy check in each 
situation will help determine the correct amount of weight 
to add.

SECURE IT
There are several options available for how and where to 
secure your weights. A weight belt is the most common 
method of wearing weights. There are belts that accept 
slide-on weights as well as pocket belts that can 
accommodate either solid weights or soft weights (bags 
filled with lead shot). Weight belts are easy to ditch in an 
emergency as long as you keep other gear clear of the belt. 
A shoulder harness is sometimes used when the buoyancy 
of a thermal protective suit requires more weight than can 
comfortably be worn around the waist.

Integrated weight pockets and harness systems offer 
a couple of advantages over weight belts: they can be 
considerably more comfortable and they offer improved 
ability to adjust trim. Yet unlike weight belts, which have a 
single point of release, harnesses and integrated systems 
may have more than one release point. This is crucial 
information for the diver and dive buddy to discuss prior 
to diving and to remember in the event of an emergency. 
A downside to using weight pockets is that it may be more 
difficult to add or remove weights if adjustments need to 
be made.

STAY TRIM
In addition to wearing the right amount of weight, make 
sure that it is positioned to optimise underwater trim. 
Creating a level profile in the water makes you more 
hydrodynamic. Distribute the weights as equally as possible 
from side to side. You should never feel as though you are 
listing to one side while diving. You should also consider 
the weight of your scuba cylinder and the style of your 
BCD when placing your weights. Use the cylinder band 
to move the cylinder up or down to facilitate optimal 
body positioning in the water. Back-inflation BCDs have a 
tendency to push the diver forward (face down) in the water, 
so placing weights toward the back can help to counter 

some of this forward pitch, especially at the surface. While 
weight pockets on the back of your BCD can help with 
trim, they also present a hazard in an emergency as buddy 
assistance is required to remove them if ditching the weight 
becomes necessary.

Fins can be positively, neutrally or negatively buoyant, 
and each type may require compensation. Ankle weights can 
help offset a more buoyant lower body half, but they may be 
a challenge to ditch because you have to reach to release 
them. If your fins are negative and create a downward pull 
on the lower half of your body, moving weights higher on 
your body or shifting your cylinder higher in the band can 
move up your centre of gravity to promote a more level 
profile.

Reviewing where and how your buddy’s dive weights 
are placed is an essential component of every predive check. 
Each buddy needs to know how to release the other buddy’s 
weights in an emergency.

Having a good understanding of your baseline 
weighting needs and the factors influencing your buoyancy 
will aid you in adjusting to a variety of environments and 
conditions. It will also enhance your overall safety and 
enjoyment of dives. 

HOW TO PERFORM A 
BUOYANCY CHECK
1. Start in water too deep 

to stand in and release 
all the air from your 
BCD. 

2. Inhale a normal breath 
(the water should be at 
eye level). 

3. Exhale – you should 
sink enough for the 
water to cover your 
head slightly.

4. As you inhale normally 
again, you will rise to 
eye level.

5. Adjust your weights 
in small increments (a 
kilogramme at a time). 
Consider adding a little 
extra weight to offset 
the potentially positive 
buoyancy of a partially 
emptied aluminium 
cylinder at the end of 
the dive.

6. If you are properly 
weighted, you should 
be able to hover 
effortlessly at about 
6 m at the end of your 
dive with 35 bar in your 
aluminium cylinder and 
no air in your BCD.
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Q&A
DAN experts tackle diving  
medical concerns
BY THE DAN MEDICAL STAFF

Q | My doctor took me off warfarin and 
prescribed a newer anticoagulant, dabigatran. 
Are there any concerns regarding scuba diving 
while taking this medication?

A | This is a great question and one that is becoming 
increasingly relevant for many patients. First, I would like 
to address two general issues related to anticoagulants 
(sometimes referred to as “blood thinners”) and diving. 
The first issue concerns why you were prescribed an 
anticoagulant in the first place. The range of indications 
for anticoagulation is wide, from stroke prevention to the 
treatment of deep vein thrombosis (DVT) or pulmonary 
embolism. Some of these indications have implications for 
fitness to dive independent of the issues associated with 
anticoagulation treatment. Make sure to discuss this with 
your physician before you return to diving. 

Second, there are general risks associated with diving 
while on anticoagulant medications, whether warfarin or 
one of the new oral anticoagulants (NOACs). The biggest 
risks involve the increased likelihood of bleeding and 
complications from minor trauma such as ear or sinus 
barotrauma. There is also a theoretical risk of bleeding in 
the brain or spinal cord if decompression illness were to 
occur. Many dive physicians would recommend diving very 
conservative profiles to minimise this risk and making sure 
that you can equalise your ears without difficulty.

In addition to these general considerations are some 
specific risks associated with newer medications such 

as Xarelto® (rivaroxaban), Pradaxa® (dabigatran) and 
Eliquis® (apixaban). While there are advantages to taking 
these medications, such as not needing to monitor blood 
levels and potentially lowering the risk of bleeding, there 
are also disadvantages. The biggest problem is that there 
is no antidote for these drugs. The effects of traditional 
anticoagulants like warfarin can be reversed via oral 
medications such as vitamin K or the transfusion of blood 
products such as fresh, frozen plasma. However, these 
reversal agents are not effective for people taking NOACs 
(although there are potential drugs in development). 
Multiple studies have investigated some of the agents 
used to reverse the effects of warfarin (including activated 
prothrombin complex concentrates and recombinant factor 
VIIa [FVIIa]); while these may be used in an emergency or a 
last-ditch effort, they have limited success in reversing any 
adverse effects of NOACs.

This is important to consider when diving, especially 
if you will be travelling to remote locations. You are at 
an increased risk for bleeding in the event of even minor 
trauma, and if you do suffer an injury, there is no easy way 
to stop the bleeding. Finally, many hospitals or clinics in 
remote locations do not have some of the products that 
could be used to attempt to stop bleeding in extreme 
circumstances.

People who take NOACs can still scuba dive, but they 
should consider the risks described here and the steps that 
can be taken to mitigate them. 
Dr Charlotte Sadler
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Q l I underwent a type of eye surgery called a 
trabeculectomy last year, and I was wondering 
whether this may have any implications for 
scuba diving.

Q l I have occasionally had problems clearing 
my ears, particularly my right ear, and I take 
medication for allergies and nasal congestion. 
A couple of months ago, I got a sinus infection, 
and in the weeks that followed I saw my regular 
doctor once and an ear, nose and throat (ENT) 
specialist twice for congestion and muffled 
hearing. Both doctors noted fluid behind both 
eardrums at each visit and prescribed three 
separate courses of oral steroids and antibiotics. 
I am going back to the ENT specialist in a few 
days, and I think I may still have fluid in my 
right ear (I can feel air moving when I yawn). 
He said he would want to insert tubes if the 
condition had not resolved. I am concerned 
about the amount of time this procedure 
would keep me out of the water and about the 
potential for scarring of my eardrums. Do you 
know of any other options besides ear tubes for 
draining the fluid? 

A | Unfortunately, it sounds as though your doctors have 
exhausted all options for resolving the congestion in your 
ear. The purpose of steroids is to reduce inflammation and to 
allow the fluid to drain via the Eustachian tubes. Fluid that 
stays in the ear for extended periods can promote bacterial 
growth, leading to a risk of middle-ear infection. Antibiotics 
serve as a means to fight or prevent such an infection. If 
oral steroids, decongestants and antibiotics have not solved 
the problem, then ear grommets are the next logical step. 
You are correct that grommets pose a risk of scarring on 
the tympanic membrane (eardrum), but they are unlikely to 
affect your ability to dive in the future.

Grommet insertion is a fairly benign procedure. 
Following your doctor’s advice is prudent: If he believes 
grommets are the best way to resolve this problem, then it 
makes sense to proceed. Although diving with the grommets 
in place is strongly discouraged (because of the high risk 
of middle-ear infection and vertigo from incursion of 
water), after they have been removed or fall out on their 
own, diving is generally possible after a healing period of 
at least six weeks. Before you dive again, go back to your 
doctor to ensure that your eardrums have healed fully and 
function properly. Should your doctor have any dive-related 
questions, please encourage him to contact us.
Lana Sorrell, EMT, DMT

A | Trabeculectomy, a surgical procedure commonly used to 
treat glaucoma, involves the removal of part of the eye’s 
trabecular meshwork and the establishment of a mechanism 
for draining fluid from the eye to reduce intraocular pressure.

ASK US ANYTHING
DAN-SA is here to answer all your medical questions. You can call the DAN-SA Hotline at 
0800 020 111 toll free from inside of South Africa or +27 828 10 60 10 from outside of 
South Africa. You can also email any questions to mail@dansa.org

The aquatic environment is home to pathogens that 
may infect incompletely healed surfaces of the cornea, 
sclera, conjunctiva or eyelid, or may enter the eye through 
unhealed corneal or scleral wounds, which could result in 
vision-threatening endophthalmitis, which is an infection 
inside the eye. The risk of infection from exposure to water 
is greater when diving in potentially contaminated ocean, 
river or lake water than when showering or bathing in 
treated municipal water. Thus, experts recommend waiting 
at least two months before returning to diving.

Even after this post-operative recovery period, there is a 
theoretical risk of pathogens gaining access to the anterior 
chamber of the eye through the conjunctiva, but this is not 
reported as a complication of diving. The risk to divers with 
this complication would be expected to be smaller than 
that to swimmers because of the barrier function of the 
face mask, and it is not common practice to recommend 
that people who undergo this procedure avoid swimming 
(beyond the immediate postoperative period).

A mask squeeze could result in subconjunctival 
bleeding and/or swelling that could compromise the 
function of an implanted filter. The risk of this is small, 
however, because of the low incidence of significant mask 
squeeze. We are unaware of any reports of the loss of a 
functioning filter as a result of this complication.

Both the risk of filter compromise following mask 
squeeze and the risk of infection are small (we are 
unaware of any reported cases of either), but they should 
still be considered when making a decision regarding a 
return to diving. If you choose to continue diving after 
a trabeculectomy, take special care to avoid face-mask 
barotrauma. 
Lana Sorrell, EMT, DMT 

©Shutterstock.com/ Litvinova Olga
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DIVER NO. 1
A 37-year-old male diver with approximately 30 lifetime 
dives was doing his first night dive. It was also his first cold-
water and first dry suit dive. He was healthy and not taking 
any medication. The diver descended to 29 m, breathing 
air and using a dive computer. He had some difficulty 
beginning his descent as he had not adjusted his weight 
to compensate for the increased buoyancy of the dry suit. 
After some time at the bottom, he checked his air gauges 
and found he had less than 20 bar remaining. He signalled 
to his buddy that he was terminating the dive and began to 
ascend. Because of his inexperience, the ascent was not fully 
controlled, and the diver reported feeling close to panic. 
After surfacing, he waited for his buddy and they swam back 
to shore. The diver never experienced any symptoms, but 
he did contact DAN the next day to discuss the events and 
inquire if he was still in any danger.

DIVER NO. 2
A 72-year-old male with hundreds of lifetime dives, 
including several technical dives, was participating in 
a series of wreck dives with three buddies. He was not 
known to have any medical conditions or to be taking any 
medication and he was reportedly in good general health. 
The first dive was an uneventful wreck dive to 34 m for 28 
minutes. The second dive was planned to be a shallower 
dive. On this dive the diver’s three buddies descended ahead 
of him. His body was later found floating on the surface 
almost 1 km away from the initial descent area. One witness 
reported seeing the man’s snorkel in his mouth when his 
body was recovered. His weight belt was not in place and 
his cylinder was empty. Circumstances indicated he made a 
buoyant emergency ascent. His computer recorded a nine-
minute dive to 9 m. Apparently, each of the four divers used 
a single cylinder (per diver) to make both dives. The autopsy 
findings were consistent with drowning.

Lessons  
in gas  
management
By Marty McCafferty 

Like running out of fuel when driving, running out of gas when 
diving can spell disaster. These case studies provide valuable 
lessons in gas management, indicating that divers of all experience 
levels need to manage their gas with the utmost of care.

©Shutterstock.com/aquapix
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About 41% of dive fatalities involve insufficient 
breathing gas as the trigger that led to other 
harmful events 

Planning sufficient gas 
reserves to account for 
unexpected problems helps 
ensure divers make it back to 
the surface with gas to spare. 
Deeper or more challenging 
dives require greater reserves. 
Check your gas supply before 
entering the water and 
frequently during your dive to 
avoid any surprises.

DIVER NO. 3
The diver was a 24-year-old female with approximately 100 
lifetime dives. She reported a history of regular exercise and 
good general health, and she denied taking any medications. 
She partook in a series of warm-water ocean dives 
hunting lobster. The first dive was along a reef structure 
at a maximum depth of 22 m, and some time passed 
before she located her prey. Trying to capture one lobster 
required a short chase and raised her respiratory rate. The 
diver checked her gauge only when she became aware of 
increased breathing resistance. It displayed “0”. She admitted 
to panicking and swimming rapidly toward the surface. 
She failed to jettison her weights or inflate her BCD, which 
she would have to have done orally because of her empty 
cylinder. Other divers saw her struggling to keep her head 
above water and remove the regulator from her mouth. They 
helped her return to the dive boat, where she had difficulty 
breathing and coughed up pink, frothy sputum. Crew 
members provided her with oxygen and returned to shore 
where emergency medical service personnel were waiting. 
She was transported to the hospital and diagnosed with 
seawater aspiration. She developed pneumonia and was 
hospitalised for two weeks, after which she was discharged 
with no residual problems.

DISCUSSION
To the many people who drive a car every day, running out of 
fuel may seem improbable, but according to AAA it is a daily 
occurrence. Likewise, ineffective breathing-gas management 
while diving is a recurrent problem. During peak season, 
DAN Medicine encounters at least two divers every week 
who have concerns about having made a “rapid ascent” after 
finding themselves low on or out of breathing gas. Although 
the incidence of fatal injuries is very low, about 41% of dive 
fatalities involve insufficient breathing gas as the trigger 
that led to other harmful events and, ultimately, the death 
of the diver. Drowning is the leading cause of death in these 
situations.

The reasons behind bad gas management are numerous 
and varied. The first diver in this case study introduced new 
environmental factors (a night dive in cold water) and new 
equipment (a dry suit), and he failed to make adjustments 
for any of it. As a result, poor buoyancy control, unfamiliar 
equipment and stressful dive conditions increased his air 
consumption and reduced the volume in his cylinder faster 
than usual. He had an adequate supply of gas to make a safe 
ascent, but his inexperience left him unable to control his 
ascent rate.

The second diver started his second dive with a 
practically empty cylinder, which was either an oversight or 
a bad decision. He followed his training in making a buoyant 
emergency ascent, though he also clearly ignored his 
training in failing to ensure he had an adequate gas supply 
at the start of the dive.

The third diver was involved in vigorous and distracting 
activities. These activities increased her respiratory rate 
and sped up the depletion of her gas supply, which she did 
not monitor carefully. She failed to follow her training by 
not releasing her weights to increase her buoyancy at the 
surface.

Exertion, stress, anxiety and environmental factors 
can all increase a person’s respiratory rate that affects gas 
management underwater. Activities like lobster hunting or 
spearfishing may consume gas supplies five to 10 times 
faster than usual. Wearing too much or too little weight can 
cause divers to work harder, increasing gas consumption. 
Regardless of the factors, however, divers should monitor 
gas supply frequently and consistently.

CONCLUSION
When planning a dive, incorporate a breathing-gas limit in 
the plan. For example, a buddy pair might agree to head 
back to the exit point when the first diver has used a third 
or half of his or her breathing gas (not counting the reserve 
to be left in the cylinder at the end of the dive). Maintaining 
buddy contact can make a life or death difference. Safe 
diving practices and sharpening skills, such as buoyancy 
control, reduce the risk of a breathing-gas emergency, but do 
not eliminate it completely.

Proper responses to breathing-gas emergencies rely 
on experience and skill recall. Establishing and practising 
responses are essential as the confidence needed to use an 
alternate air source provided by a buddy can lead to a much 
better outcome. Through planning and practise, effective 
breathing-gas management can become second nature and 
reduce the likelihood of a diving emergency. 

Image by Sabrina Hindley.
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DMO PROFILE
Dr Imraan Khallil 

I

The thrill of discovery in this underwater 
paradise keeps Imraan going back for more.

mraan Khallil, a Durban-based medical doctor, 
is comfortable in both scrubs and scuba gear. 
Prompted by a long-standing passion for the sea, 

he has been a recreational diver for a decade. He finds that 
the peace and quiet of the underwater world allows him to 
relax and escape the stresses of the “real” world. 

“The only sound you hear is your own breathing; you 
get to be a part of the incredible marine universe. Diving 
makes me feel like a privileged member of an elite society. 
It is an awesome, indescribable feeling that can only be 
understood by fellow divers,” he says. He goes on to describe 
the exhilarating feeling of “great accomplishment after 
successfully executing a dive”.

Imraan explains how diving is an educational adventure 
since one learns about the marine world on every dive while 
keeping in shape due to the physical exercise involved, 
particularly the shore entries around Durban. The thrill of 
discovery in this underwater paradise keeps him going back 
for more. His favourite dive spot is Aliwal Shoal which has a 
fascinating reef and appealing marine life.

In 2007, Imraan completed his BScMedScHons degree 
in underwater medicine at Stellenbosch University, which 
allowed him to combine his passion for diving with his 
passion for medicine. He also holds a postgraduate degree 
in occupational medicine and is certified in travel medicine.

Having been a member of DAN-SA ever since he started 
diving, Imraan enjoys his association with DAN-SA and is 
grateful for the peace of mind his membership affords him. 
He reciprocates this by providing his expertise to divers 
through the 24-hour DAN-SA Hotline. Also, since DAN-SA 
introduced the Hazard Identification and Risk Assessment   
     (HIRA) Programme, Imraan has found an additional  
         avenue for participating in DAN-SA’s work. Risk  
            assessments are the “heart” of occupational medicine   
               and it is great to be able to support this invaluable  
                 programme. 

                  Thanks for being part of the DAN-SA team,  
                     Imraan. It is a privilege to have you on board!

Team

For more information on HIRA, refer to  
the Spring 2012 issue of Alert Diver.
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Equip yourself 
to handle an emergency

Training
www.dansa.org/training

http://www.dansa.org/training
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Musical Dolphins
DAN-SA Member Hamilton Vieira submitted this edition’s Parting Shot 
image. This is his story: 

On the boat ride back from a great dive, I had the opportunity to swim 
with a pod of dolphins all by myself. To my amazement, I discovered that 
apart from the clicks and whistles that we all know, dolphins have other 

musical abilities too: Each one of the golf ball-sized bubbles that trailed 
behind them was in fact a musical note, each with a different pitch. These 
sounds reminded me of someone playing a trumpet in a jazz club. Whenever 
I think that my camera rig is too big or too difficult to take with on every 
dive, I think of this special moment.

Parting Shot gives you a chance to share your interesting dive stories and images with us. If you have encountered a rare, unique or exciting activity 
underwater, all you have to do is send through your high-resolution image (300 DPI) along with your story (including a brief description of the 
creature, location of the dive site and pertinent photo information) and contact details to partingshot@dansa.org and your submission could appear 
in the next edition of Alert Diver LITE! (All images submitted for Parting Shot become the property of DAN-SA.)

mailto:partingshot@dansa.org
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