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Messages From the CEO

DAN-SA is always

on the move
Over the past 20 years, DAN-SA has made significant strides in diving
safety; a feat they plan to continue achieving in future.

FROM THE CEO’S DESK

It is fitting that in this edition of Alert
Diver, celebrating our 20-year anniversary
of promoting and working to improve
diving safety, we should pay tribute to
our founder, Dr Frans Cronjé. I will let the
article in this issue tell his story.
Since our last Alert Diver, we have
had some interesting, new developments
on the research front; we are about to
launch a brand new DAN-SA programme
and we have welcomed new underwater
enthusiasts into our membership
community.
As a result of the advancements made
on the previously-covered European
project, Green Bubbles, we held a series
of research events during the last few
months to increase our engagement
with our members and add valuable
data to the international knowledge
repository concerning divers’ medical
status. The Dive Safety Laboratory
(DSL), in association with the Dive Safety
Guardian (DSG) Programme, seeks to
better understand the potential causes of
decompression illness (DCI), particularly
in relation to a diver’s health and fitness.
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A secondary spin-off of this effort is
the development of new technologies
to assess and monitor possible medical
complications before they actually occur.
This takes dive safety to a new level
through predictive medical assessment.

DAN-SA is proud
to announce the
development of a
unique initiative to
improve safety.
DAN-SA is proud to announce the
development of a unique initiative to
improve safety from the bottom up rather
than being reactive in our efforts. We
intend to roll out the DAN-SA Dive Safety
Officer (DSO) Programme later this year
and in early 2017. Admittedly, this training
programme will be primarily aimed at
the diving professionals and dive masters
who have a significant interest not only in

Francois Burman PrEng, MSc
CEO DAN Southern Africa

From the CEO Messages

dive safety, but also in the occupational
health and safety of the dive business.
This programme is further intended to
promote the careers of these advanced
members.
The intensive course, made up of some
14 detailed topics, allows candidates
to learn about all the aspects of a dive
business that have a profound effect on
the health and safety of staff, clients
and the business itself. The presenters
comprise of DAN-SA members with
significant experience in different
occupational disciplines, including
medical doctors, insurance professionals,
lawyers, engineers, conservationists,
chamber and equipment specialists,
business advisers and a range of safety
specialists.

The intention is to register this
40-hour course with both international
certification agencies as well as our own
Department of Labour. This will surely
add significant credibility to both the
course as well as the individuals that fulfil
the requirements.
Part of our goals as the custodians of
your membership benefits is to optimise
the cover you receive as well as add new
benefits as these become required by you.
Our attempts to decrease legal defence
costs for members and businesses are
advancing; liability is always a major
concern to anyone teaching, operating
or even just diving. These benefits will
be added to our cover soon. In addition,
we have obtained permission to extend
diving cover to our travelling members for

periods of up to one year, based on early
notification via our hotline.
We are very happy to share with you
that all freedivers and spearfishermen
who are part of their respective
federations, and who dive and compete in
accordance to these rules, are now able to
apply for DAN-SA membership. This also
extends to their students in cases where
the instructor has been professionally
certified to teach.
Enjoy this bumper issue of Alert Diver.
We hope that you will find our selection
of articles, advice and programmes of
great interest.
Until next time –
 safe diving!

Spring 2016

DIVER

Alert

3

Messages From the Medical Director

FROM THE MEDICAL
DIRECTOR’S DESK

It remains a privilege to be associated
with this wonderful organisation. This
year, we reach another milestone – 20
years of divers helping divers! We
continue to strive towards providing
the most exceptional service to our
members. Testimony to this is the fact
that most of the divers who initially
joined DAN-SA 20 years ago are still
members today.
I find it of great benefit to work
within the context of a Public Benefit
Organisation where we do not have to
concentrate on the “bottom line” and
give shareholders the greatest possible
financial growth. Instead, we can focus
on providing the best service to all
of our members, investing in diving
safety, and contributing positively to
the sport and industry we all love so
dearly. The best person to reflect on the
past 20 years is Dr Frans Cronjé, who
initially embarked on this mission and
established DAN-SA. Read more about
this in this on page 20 of this issue.

I would also like to welcome a new
face to the DAN-SA team – Dr Ladonna
Davids. She has been practicing diving
medicine for a number of years now,
and is one of the senior diving doctors
in support of the SA Navy. She has
completed several courses in diving
medicine and is fully competent to
advise on complex diving medical
problems. Ladonna, welcome aboard
and thank you for your willingness to
assist our members. I am confident that
you will also enjoy it immensely.
We also want our members to learn
about the new Diving Safety Officer
(DSO) Programme that we are busy
developing. It is another exciting
contribution towards diver health and
safety, gleaning from lessons learnt in a
number of different industries.
We revisit some legal liability issues
as well; this is a topic that is being
discussed ever more frequently at our
DAN-SA Divers’ Days as it becomes
increasingly more relevant to divers
and dive businesses alike. On this note,
remember that as a DAN-SA member

you have access to our legal network
via the hotline offering free legal advice
when you may need it most.
Snorkelling and breath-hold diving
remain popular facets of recreational
diving, and we receive queries from
members about these activities more
frequently. Few divers realise that it
is possible to develop decompression
sickness (DCS) from breath-hold diving,
so we have dedicated some additional
space in this edition to discuss taravana
disease (literally translated to mean “to
fall crazily”). We hope you find this, and
all of the other articles in this issue, of
immense interest.
Please do continue forwarding your
queries to our medical team. We enjoy
engaging with our members, and we
look forward to meeting you in person
at one of our DAN-SA Divers’ Days!
Happy reading and happy diving.

Dr Jack Meintjes MBChB, DOM, FCPHM(SA) Occ Med, MMed (Occ Med)
Medical Director
DAN Southern Africa
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Messages

“

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

DAN-SA members

see diving’s brighter side

www.dansa.org
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Membership corner

Looking ahead

BY MORNÉ CHRISTOU

After serving the diving industry for 20 years, DAN-SA continues to grow
in reach and impact. Morné highlights some of the successful programmes
and achievements to date and looking forward.
n October 1996, DAN-SA was officially founded by Dr Frans Cronjé. Twenty
years on, he is still involved with the organisation but decided to step
down from being the president and CEO of DAN-SA to allow other people,
like myself, to grow and shape the future of the organisation. Kudos to Dr Cronjé! Not
many people have the foresight to allow others to grow and improve on what has been
done in the past.
I myself have been part of the DAN-SA family for 10 years and what a wonderful
life experience it has been. Before I joined DAN-SA, I had many great adventures
which helped prepare me for my journey with the organisation. I recall my very first
assignment from Dr Cronjé and Francois Burman. After being appointed as DAN-SA’s
marketing maharishi, I was tasked with helping set up a support system for a hyperbaric
chamber that was destined for Zanzibar. I spent roughly six weeks on the island, making
occasional trips to Dar es Salaam, Pemba Island and Mafia Island in pursuit of dive
operators’ support for the chamber programme.
Since then I have had many similar DAN-SA adventures, but there is simply not
enough time to dive into all of them right now. However, I would like to highlight
some of the projects that I have been involved in over the past 10 years as well as our
continuous efforts to improve the services we offer along with the membership benefits
we offer the diving community.
Where do I start? I have been involved with so many DAN-SA projects. Perhaps the
best place to start is the construction of the DAN-SA office building when I first joined
the organisation. I was tasked with overseeing the construction of the building and
ensuring that the DAN-SA office would be something our members would be proud of.
The DAN-SA building is, after all, dedicated to our members and remains a testimony
of their support. It is a tribute to their dedication to diving safety. I guess you might be
wondering why I am so sentimental about a building. Well, the reason is simple: This is
the space where the DAN-SA team provides its services to its members and it is also the
area in which DAN-SA’s safety projects are thought up.
Our offices are also home to our in-house hotline staff. Shortly after the DAN-SA
building was built, we decided to bring the hotline in-house to improve the medical

I

6

DIVER

Alert

www.dansa.org

Membership corner Membership

advice and information service we
provide to our members and the general
diving public. This has been a challenge,
but has paid off in a huge way. Today
we have six dedicated hotline medics
and 10 diving doctors on call via the
hotline. We have also maintained our
relationship with Netcare 911 and they
continue to assist the DAN-SA hotline
with emergency and information calls.

We have also welcomed
spearfishermen and
freedivers to the
DAN-SA family.
Recently, we have also negotiated
better membership benefits for working
instructors who are travelling the globe
by offering them additional extension
benefits whilst working outside their
country of residence for up to one year.
As the modern day DAN-SA community
grows, so do their needs. We have thus
also welcomed spearfishermen and
freedivers to the DAN-SA family.
Nowadays, technology is
everywhere, even in our dive gear. With
this in mind, DAN-SA has spent effort
and time in creating an online content
platform via social media channels that
is easily accessible. Take a look at, for
example, our YouTube channel’s content
and be amazed at the wealth of content
at your fingertips. Our social media
features regular safety tips and other
useful information.
The DAN-SA Divers’ Day events
have also been a great accomplishment

for me, personally. My vision for the
events has always been to allow social
interaction between DAN-SA members
and DAN-SA staff in a meaningful
manner.
We have also been actively
promoting the Hazard Identification and
Risk Assessment (HIRA) Programme,
which was developed specifically for
the diving industry. Dive businesses
are starting to realise the value of this
programme and as a result, we are also
in the process of developing the Diving
Safety Officer (DSO) Programme, which
is specifically for diving professionals
with a knack for all things dive safety.
A reflection on the past 10 years
at DAN-SA is incomplete without
talking about diving research. Earlier
this year, we invited two of our
DAN Europe colleagues to help host
the Diving Safety Laboratory (DSL)
Research Workshop at the False
Bay Underwater Club in Cape Town.
We wanted to challenge divers in
a unique way to achieve a greater

understanding of diving conditions
with the help and active participation
of divers themselves. Many volunteers
from Europe and the United States
of America have been involved in
collecting dive data with the help of
DAN researchers. Now it is time for
Southern African divers to also get
the opportunity to participate in this
research. By making use of the mobile
DSL laboratory, we are able to collect
the necessary data to further our
mission to make each dive accident and
injury free.
I have only scratched the surface,
but I am sure that you will agree
with me that DAN-SA is truly driven
to achieve what it has set out to
accomplish – promoting and improving
diving safety. My personal goal for the
next 10 years is to find ways to make
DAN a diving habit rather than a diving
instinct amongst divers. We are ever
dedicated towards fulfilling our mission
and spreading the message to get more
divers involved with DAN-SA.
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Team Core and medical

The

DAN-SA
Team

The DAN-SA hotline is manned 24/7/365 by operators and doctors
specially trained to deal with diving emergencies. The medical team
doctors alternate to be on call for the DAN-SA hotline.

The Core Team
FRANCOIS
BURMAN
Francois Burman serves as the chief
executive officer for DAN‑SA. He is
currently responsible for strategic
management and the operational,
technical, safety and insurance aspects
of DAN‑SA and its programmes. He
serves as treasurer on the board of
International DAN (IDAN) and is
also their technical consultant.
francois@hydra.org.za

ANN
SCHWAEBLE
Ann Schwaeble, a new director with
DAN-SA, manages DAN’s financial
affairs and maintains tight control over
DAN’s budget. Together with Morné
Christou, Ann builds the team of staff
and manages the team.
8
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MORNÉ
CHRISTOU
Morné Christou has extensive
experience in diving safety and the
diving industry. This includes safety
education, remote chamber facilities,
marketing and diving safety projects.
His hands-on approach leads the
organisation forward to provide
the best quality service possible to
DAN‑SA members.
morne@dansa.org

MICHELLE
LITTLEWOOD
Michelle Littlewood has been DAN’s
accounting officer working behind
the scenes for more than 13 years. All
great organisations rely on competent
staff who can take care of all the daily
financial administration tasks.

SEL-MARIÉ
PEREIRA
Sel-Marié Pereira manages the DAN
Membership Applications Department.
She is the first point of contact with
clients and ensures applications are
processed within 48 hours of receipt.
She also conducts day‑to‑day
administration, ensuring efficiency
and organisation.
sel.marie@dansa.org

LAUREL
REYNEKE
Laurel Reyneke is responsible for
supporting the DAN-SA medical
information and emergency hotline
during office hours. She works closely
with Netcare.
laurel@dansa.org

Core and medical Team

KARIEN
BRAND
Karien Brand is responsible for
supporting the DAN-SA medical
information and emergency hotline
after hours. She provides important
quality assurance and customer care
related to these calls.
danmedic@dansa.org

JENS
DEHNKE
Jens Dehnke is responsible for
supporting the DAN-SA medical
information and emergency hotline
after hours. He provides important
quality assurance and customer care
related to these calls.
danmedic@dansa.org

GEORGE
ERASMUS
George Erasmus is responsible for
supporting the DAN-SA medical
information and emergency hotline
after hours. He provides important
quality assurance and customer care
related to these calls.
danmedic@dansa.org

The Medical Team
DR JACK
MEINTJES

DR HERMIE
BRITZ

DR FRANS
CRONJÉ

MBChB, DOM, FCPHM (SA) Occ Med,
Mmed (Occ Med)

MBChB, FCEM (SA), DipPEC (SA), BSc
Hons (Aerosp)

MBChB, MSc

Dr Jack Meintjes has served as
the medical director for DAN-SA
since 2007. He has experience in
hyperbaric medicine and has vast
medical knowledge and experience in
commercial diving.

Dr Hermie Britz rejoined the DAN‑SA
medical team as assistant medical
director in 2011 and has vast
experience in emergency medicine and
PFO screening. She also offers support
for deep technical diving.

Dr Frans Cronjé, founder of DAN‑SA,
is known for his knowledge and
experience in diving and hyperbaric
medicine. He has been actively
involved in the field for over 20 years.
He continues supporting DAN-SA as a
board member and via the hotline.

DR CECILIA
ROBERTS

DR MIKE
MARSHALL

DR EVERT
BOUWER

MBChB, DA (SA), POD (Sed & Pain
Control), BScMedSc Hons, DOM

MBCh, BSc (MCS) Hons (Sport Science)

MBChB

Dr Cecilia Roberts has completed her
BScMedSc Hons degrees in underwater
medicine and hyperbaric medicine and
currently serves as the medical director
for the SUN Baromedical Facility.

Dr Mike Marshall has served as the
medical director for the St Augustine’s
Hyperbaric Medicine Centre since
its inception in 2000 and has been
a part-time medical officer at
DAN‑SA since 2002.

Dr Evert Bouwer has completed his
MBChB degree, dive medicine and
level 2 operational support
qualifications. He is a travel health
practitioner, and a general practitioner
in Durbanville, Cape Town.
Spring 2016
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Team Core and medical

DR LOURENS
DE KOCK

DR GARY
MORRIS

DR BLANCHE
ANDREWS

MBChB, DOH, BScMedSc Hons (Diving
Medicine)

MBChB, DTM&H, MpraxMed,
BScMedSc Hons (Underwater
Medicine)

MBChB, BSc Hons (Underwater
Medicine)

Dr Lourens de Kock is one of the
partners in a busy diving, aviation
and maritime medical practice in
Cape Town. He completed his
BScMedSc Hons degree in diving
medicine and holds an MBChB diploma
in occupational health and medicine.

Dr Blanche Andrews completed her
BSc Hons degree in underwater
medicine and previously worked as
a submarine and diving doctor for
the SA Navy/SAMHS. She currently
specialises in occupational medicine at
Stellenbosch University.

Dr Gary Morris is a general medical
practitioner who qualified with an
MBChB degree. He has a post-graduate
diploma in tropical medicine, a
master’s degree in family medicine
and a BScMedSc Hons degree in diving
medicine.

DR TYSON
WELZEL

DR IMRAAN
KHALLIL

DR LADONNA
RAE DAVIDS

MBChB, DipPEC (SA), HDip Int Med (SA),
Dip HIV Mon (SA), DTM&H, Dip Med (SA),
BScMedSc Hons (Diving Medicine), EmDm, CML

MBChB, DOM, BScMedSc Hons (Diving
Medicine)

MBChB, SA Navy DMO

Dr Tyson Welzel holds a degree
in underwater medicine (amongst
many others) and is experienced in
emergency medicine. He is involved in
diving medicine at an academic level
and is a qualified diver and skipper.

Dr Imraan Khallil completed his
BScMedSc Hons degree in underwater
medicine and his postgraduate
diploma in occupational medicine at
Stellenbosch University. He also holds a
certificate in travel medicine.

Dr LaDonna Rae Davids became
involved in diving medicine several
years ago when joining the Institute for
Maritime Medicine. She is currently the
senior diving medical officer at the SA
Navy, involved with both the diving and
submarine branches.

DAN -SA Hotline

0800 020 111 (local)
+27 828 10 60 10 (int.)
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Advertorial Accidents never take a holiday

Accidents
never take a holiday

Keep informed about the dangers of drinking and driving in the diving environment
in order to avoid potentially tragic situations.
or scuba divers, regular road trips to the coast
are a necessity. There is nothing quite as
satisfying as getting the old neoprene out and
dipping those fins in the salty ocean. Diving is in our blood
and we need it almost as much as we need oxygen to breathe.
Unfortunately, many divers seem to leave their common sense
behind when hitting the road and the rules of the road are the
first to go out of the proverbial window.
Drinking and driving is a common issue with too many
divers stumbling out of their local dive spots and driving
back to their accommodation after having a few drinks too
many. Drivers who have been drinking tend to avoid main
roads in an attempt not to get caught; however, the fear of
a drunken driving charge should not be the only concern.
Have you considered the potential for financial devastation
should your vehicle be damaged and your insurer decides to
repudiate the claim?
In a recent press release, the Ombudsman for Short-Term
Insurance commented on the implications of driving under
the influence of alcohol or drugs, leaving the scene of the
accident unlawfully and providing the insurer with incorrect
information:
“The majority of insurance policies exclude cover for any
loss or damage in circumstances where it is found that an
insured driver was under the influence of alcohol or drugs at
the time of an accident or that the percentage of alcohol in
his or her blood exceeds the legal limit.
In criminal cases, in order to meet a charge of drunken
driving or driving under the influence, the State is required

F
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to demonstrate beyond reasonable doubt that a driver was
indeed driving in such a state. In civil cases, however, such as
claims under an insurance policy, the insurer need only show
that the insured was, on a balance of probabilities, driving
under the influence.”
This means that your insurer does not have to rely on a
blood test or breathalyser test to prove the probability of
you having been under the influence. It could be as simple as
getting the waitron to confirm that you had been drinking and
to produce your bar bill.

The insurer is entitled to repudiate
a claim should the driver unlawfully
leave the scene of an accident.
“If the circumstantial evidence establishes on a balance of
probabilities that a driver was under the influence of alcohol
or drugs at the time of an accident, the Ombudsman will
support the insurer’s decision to reject the claim.”
The implications could seriously affect your pocket, not to
mention ruin your holiday.
Another very common exclusion in insurance contracts is
the fact that the insurer is entitled to repudiate a claim should
the driver unlawfully leave the scene of an accident.

Accidents never take a holiday Advertorial

“According to Section 61 of the National Road Traffic Act,
1996 (No. 93 of 1996), a driver that is involved in an accident
where a person or animal is killed or injured, or any property
(including another vehicle) is damaged, is required:
-- To stop the vehicle and report the accident
-- To ascertain whether any injuries have been sustained to
a third party and if there is an injured person, to render
whatever assistance that he or she is capable of rendering
-- To ascertain the nature and extent of any damage
sustained
-- Where reasonable grounds exist, request the name,
address and further details of the insured person and to
provide such details
-- If no report is lodged at the scene of the accident, to
report the accident to the relevant police department
within 24 hours of it having taken place (unless prevented
by injury from doing so) and to produce his or her driver’s
licence and further details
-- Except on the instructions or when administered by a
medical practitioner, not to take any alcohol or drugs until
the accident has been reported to the police and he or she
has, where it is required by a traffic officer, been examined
by a medical practitioner”

Lastly, should you provide your insurer with incorrect or
dishonest information about the circumstances surrounding or
leading up to an accident, the insurer is entitled to throw your
claim out without paying you a cent. The Ombudsman will
uphold the insurer’s decision to reject the claim based on the
rationale that an insurer suffers prejudice in investigating the
circumstances surrounding an accident where the information
that has been provided is not accurate.

The insurer is entitled to repudiate
a claim should the driver unlawfully
leave the scene of an accident.
Alpha Dive Insurance hears about these types of claims
being rejected daily, and being divers ourselves, would like
to keep you informed to help avoid any potentially tragic
situations from taking place in the future. Remember that
just because you are on holiday it does not mean that
accidents cannot happen!
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DMO profile
Dr Frans Cronjé

r Frans Cronjé is the
founder, past president
and former CEO of DANSA. He has been described by many
as a passionate individual; a visionary
leader; a facilitator, coordinator and
catalyst; a fine communicator; and one
who balances idealism with practicality.
Frans, who is turning 50 this year – in
the same year that DAN-SA will be
celebrating its 20th anniversary –
responds to these epithets by quoting
a report received from his pre-school
teacher when he was only four years
old. She summed him up as follows:
“Frans is a cheerful, active boy who
definitely enjoys his day at the nursery.
He is interested in everything, and
becomes very enthusiastic when he can
participate. At times he can become
very impatient when things do not go
the way he likes, or not quickly enough.”
Frans readily admits that not much has
changed in the past 46 years!
Born in London to South African
parents in 1966, Frans has always had
an interest and appreciation for other

D
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countries and cultures. Three years’
worth of schooling in Germany, from
age six to eight, added to this penchant.

Frans completed
his MBChB in 1991;
BSc Hons Aerospace
Medicine in 1997;
and MSc Aerospace
Medicine in 2006, all
with distinction.
Thereafter, Pretoria became his primary
home for most of his adolescent and
adult life. Not someone to give into
half-measures, Frans matriculated
from Afrikaans Boys’ High School
in 1983 with six distinctions and
honorary colours. After completing
two years of national service in the
South African Military Health Service

(SAMHS) as a training officer in 1985,
he went on to complete his MBChB in
1991; a BSc Hons Aerospace Medicine
degree in 1997; and an MSc Aerospace
Medicine degree in 2006, all through
the University of Pretoria and all with
distinction.
Since 2009, Frans and his family
have been living near Cape Town,
where he has maintained his active
professional interest in diving and
aviation medicine, in association with
Stellenbosch University, the Western
Province Emergency Medical Services
and in his own private medical practice.
Frans’ introduction to diving was
almost accidental. A chance opportunity
during his fourth year at medical school
afforded him his first diving experience,
changing his life and professional career
irrevocably. It was only a matter of
time before he worked his way towards
becoming a dive master and instructor
himself. He still dives today – and he
still loves it.
Just after receiving his medical
degree in 1991, Frans started

DMO profile Team

working part-time for Medical Rescue
International (MRI), an aeromedical
evacuation company. MRI had just
started an insurance product called
DivEvac, which offered insurance
and evacuation services to injured
recreational scuba divers. Given his
interest in diving, Frans soon found
himself spending several weeks at a
time working as the local MRI-DivEvac
“paramedic” in Sodwana Bay. He recalls
that on one of his days off, while
diving on Two Mile Reef, his own dive
buddy actually developed a serious
case of cerebral DCI. Frans then had
the unique experience of taking care
of his critically injured dive buddy.
First, as a first-aider on the boat, then
as a “paramedic” on the beach, then
as an emergency dispatcher for the
emergency helicopter service, and
lastly as a flight-doctor in preparation
for his transfer from Sodwana to
Richards Bay via the MRI-DivEvac
helicopter service. Following several
recompression sessions in Richards Bay,
his buddy was fortunate enough to
make a good recovery. The memories of
the incident have remained quite vivid
and it was ultimately this incident that
motivated Frans to not only advance
his own diving and hyperbaric medical
training, but also ensure a future with
emergency diving medical services for
the benefit of recreational divers at
large. As a result, when MRI changed
its structure and core business in 1994,
and DivEvac was about to be scrapped,
Frans requested permission from
MRI and sought the approval of DAN
America to rather restructure DivEvac
as a Section 21 not-for-profit company.
Two years later in January 1997, with

only a handful of DivEvac policy holders
to offset the operating expenses, the
new company, namely Divers Alert
Network Southern Africa (DAN-SA), was
formally incorporated and DAN-SA was
born. Later that same year in Tokyo,
the International Divers Alert Network
(IDAN) ratified DAN-SA as an officially
recognised IDAN member organisation,
and the rest, as they say, is history.

Frans established and
directed a Diving and
Hyperbaric Medicine
Staff Training Course.
Although his original plans were to
move to Paarl for his internship in 1991,
his move to the Cape was delayed
by 25 years. Instead, he completed
his medical internship at 1 Military
Hospital in 1992 as a civilian. With
his passion for diving undiminished,
but with a very limited scope for a
professional career in diving medicine,
Frans opted to re-enlist in the SAMHS,
this time as a graduate medical doctor.
He subsequently applied for a post
as medical officer at the Institute for
Aviation Medicine (IAM). This was the
next closest thing to diving medicine at
the time, as the Institute for Maritime
Medicine (IMM) had no vacancies.
Despite this seven-year detour in
aviation medicine (notwithstanding
having acquired several qualifications
and much experience as a flight
surgeon, aviation accident investigator
and senior aviation medical examiner

along the way), Frans still considers
himself to be a “penguin amongst the
eagles” as his passion has always been
biased towards diving rather than flying.
Fortunately, the small recompression
chamber at IAM provided an outlet for
this, and he managed to arrange for
himself to undergo hyperbaric medical
training in the USA in 1995. Shortly
after returning, he met his wife, Lucie,
who is a registered nurse, flight medical
attendant and scuba diver herself.
Needless to say, it did not take long
for her to be roped into becoming one
of the first hyperbaric nurses in South
Africa. With the acquisition of the new
recompression facility at IAM in 1996,
Frans soon realised the urgent need
to offer formal training to others and
he established and directed a Diving
and Hyperbaric Medicine Staff Training
Course (DHMSTC) in 1997 – the first
training programme in hyperbaric
oxygen therapy in South Africa, also
recognised by the Undersea and
Hyperbaric Medical Society (UHMS)
and the National Board of Diving and
Hyperbaric Medical Technologists
(NBDHMT). For his contributions and
tireless service to DAN-SA, IDAN, DAN
America and the Southern African
Undersea and Hyperbaric Medical
Association (SAUHMA), he was given
the Poseidon Award in 1996, the DAN
America Award in 1999, and Lifetime
Honorary Membership of SAUHMA in
2010.
At the end of 1998, Frans resigned
from the SAMHS with the rank of major,
and started the first private hyperbaric
oxygen therapy facility in South
Africa at the Eugene Marais Hospital
in Pretoria. After nearly 20 years, this
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practice is still thriving in the capable
hands of the current president of
SAUHMA, Dr Gregory Weir, a vascular
surgeon.
After successfully completing the
required medical licensing exams for
the USA in 2002, Frans completed
a one-year Clinical and Research
Fellowship in Hyperbaric Medicine
at the prestigious FG Hall HypoHyperbaric Environmental Laboratory
at the Duke University Medical Centre,
Durham, North Carolina. Here he also
received the prestigious Dick Smith
Post-Doctoral Clinical Research Award
from the Department of Anaesthesia
for his research on the “characteristics
of doubtful versus non-doubtful
cases of decompression illness in
recreational divers” in 2003. While
at Duke University, he spearheaded
some pioneering research, using
reduction gas analysis technology to
detect miniscule but critical quantities
of carbon monoxide in tissue, which
eventually became the foundation for
his MSc in 2006.
As far as DAN-SA is concerned, Frans
readily admits that one of his first and
very best decisions was to convince
Francois Burman to help him run DANSA. They met in 1995 when Francois

1966
Born in
London.

Matriculates from
Afrikaans Boys’
High School in
1985
Pretoria.

1983
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started building the new recompression
chamber for IAM, nicknamed “Miss
Piggy”, which was eventually installed
in April 1996. They have been friends,
colleagues and business associates ever
since.
“I enjoy surrounding myself with
people who are far more competent
than I am,” Frans says. “In many ways,
I have felt more like a witness to the
success of DAN-SA, rather than its
principal architect.”

He continues to play
a vital and very active
role in shaping and
supporting DAN-SA.
So, after serving as the SAUHMA
President in 1996 and in 2002, the
founding president of the Wound
Healing Association of Southern
African (WHASA) in 2007 and the 17th
president of the International Congress
of Hyperbaric Medicine (ICHM) in 2011,
Frans made the strategic decision to
step down as President and CEO of
DAN-SA and SAUHMA to afford others a

Receives
Poseidon Award.
Serves as
SAUHMA
1997
president.

Undergoes
1996
hyperbaric
medical training in the
USA. Meets his wife,
Lucie & colleague,
Francois Burman.

First private
hyperbaric
oxygen therapy
facility in SA
developed.

1999

chance to lead the next charge. Living
up to his own, strongly-held conviction
that “success without succession, is
failure,” he felt that DAN-SA had grown
to the point of size, stability and stature
that its interests would be served best
by handing over the baton to Francois
Burman as his trusted successor.
“Looking back, it is almost
embarrassing to see how well DANSA has done in my absence,” he says
laughingly. “We truly have a great team
of people at DAN-SA!”
In truth, Frans has never really been
absent from DAN-SA. He continues
to play a vital and very active role in
shaping and supporting DAN-SA, albeit
from behind the scenes by continuing to
serve on the DAN-SA Board of Directors,
working as senior diving medical officer
of the DAN-SA Hotline, as editor of
Alert Diver LITE and now also as one of
DAN-SA’s senior advisors.
So, on behalf of all our staff and
our members, we are grateful to Frans
for his pioneering efforts, passionate
and visionary leadership, facilitation,
catalytic and coordinating roles,
excellent communication skills and
his ability to balance idealism with
practicality. Here is a heart-felt thanks
from all of us.
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Letters from the
members

HOLIDAY SEASON SUPPORT

I “chose” a really bad time of the year
to pick up any kind of a diving related
injury. The date was 23 December 2014,
to be exact.
I had completed a series of multi-day
cave dives at Komati Springs. About
30 minutes after exiting the water I
experienced vertigo that had gotten so
bad that I could not walk or function
in any meaningful way. Luckily, Musasa
Ndaba (Elliot) was on hand. He fetched
my oxygen cylinder, got me onto
oxygen and drove me back to the dive
centre where André and Don Shirley
(owners) took over. Don immediately
carried out a neuro exam and checked
my dive computers whilst André called
the DAN-SA Hotline. The decision
was to transport me to the Milpark

Hyperbaric Unit. During the trip there,
multiple contact was made between the
DAN-SA Hotline and André with regard
to my status and ETA.
We were met by Etienne Oosthuizen,
who was on standby for the Milpark
Hyperbaric Facility. In the chamber,
Etienne ran a modified Table 6 protocol
in consultation with Dr Botha who
runs the facility and Colonel Bedford
of the IAM Unit. Over the next couple
of days (and remember that this was
during the festive season where South
Africa basically shuts down), DAN-SA
and the Shirleys were in constant
contact. The final diagnosis was inner
ear barotrauma and not DCS. This took
many weeks to resolve completely and
during this time, I continued to receive
regular follow-up calls from the DAN-

SA Hotline and Don Shirley, who
offered much appreciated advice. I
returned to recreational diving after
about six weeks, instructing after
about three months and technical
diving after six months with no further
complications. Many thanks to Musasa,
André and Don, Etienne and DAN-SA for
your support during this time.
DAN-SA member

SURVEY RESPONSE

You guys are top class! I had an
incident in Mozambique and you guys
were brilliant. Everything just went so
smoothly. Thank you DAN-SA!
DAN-SA member

DAN DIVERS’ DAY
To grow and promote the DAN-SA mission, we will once again be hosting a range of DAN-SA Divers’
Day events throughout South Africa aimed at educating the diving community at large. Local and
international speakers will cover topics including dive safety tips, diving medicine and research.
There is no charge to attend, but please book in advance by contacting the DAN-SA office on
011 266 4900 or at danmedic@dansa.org
See Facebook for further details about the following upcoming events (and look out for 2017 dates):
Sodwana Bay: 13 October at Ogwini Lodge
Johannesburg: 12 December at the DAN-SA office in Midrand
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Legal The aftermath

CMAS

CMAS offers the following affordable
and professional courses:

Sport Diving (One Star Open
Water to Three Star Master Diver)

Compressor Operator
Leadership Diving
Speciality Diving
Technical Diving
Gas Blending

Contact the CMAS office for your nearest CMAS school,
club or instructor.
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20 years

Are we there yet?

BY DR FRANS J. CRONJÉ MBChB(UP), MSc

Africa

Southern

An overview of DAN-SA over the last
20 years and looking ahead to what
the future has in store.
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t is an honour and a privilege to write the introduction to this special issue of
Alert Diver! As most of you know, DAN-SA is celebrating 20-years of diving
safety in Southern Africa. This October will be inaugurating our 20-year
anniversary, and we will be commemorating it throughout 2017. So it is a truly special
occasion to share with all of you.
It really feels like yesterday that I first handed in the registration documents for DAN-SA
as a new Section 21 not-for-profit company. So much has happened since then, and this
article will showcase the important developments according to the five pillars of DANSA’s mission: DAN Membership, Diving Medicine, Training, Safety and Research. I will be
referring to some of them, but my goal here is to set the stage for the next 20 years!
DAN-SA was formally incorporated as a Section 21 not-for-profit organisation in
1996. Starting with only a handful of divers, who were still enrolled in Medical Rescue
International’s DivEvac programme at the time, DAN-SA has enrolled more than 39 000
members, of which more than 6 000 are members at present. We are grateful that DAN-SA
has remained stable over the years, and is able to continue its mission amidst challenging
economic times.

I

DAN-SA was formally incorporated
as a Section 21 not-for-profit
organisation in 1996.
One of the major areas of adaptation has been reflected in our DAN-SA safety magazine
– Alert Diver. For the first three years, we imported the DAN America Alert Diver for our
DAN-SA members. Then, in partnership with the publication team of South Africa’s premier
diving magazine – SUBMERGE – DAN-SA started producing its own printed Alert Diver
22
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as from Autumn 2009 until the end of 2014. Then we decided to go digital! The decision
was not made lightly, and we did so for many reasons. For starters, we were experiencing
increasing difficulties in getting Alert Diver to our members. There were regular postal
service strikes at the time, which added to the existing erratic deliveries. Also, our DAN-SA
members tend to change their home addresses from time to time, often without letting
us know, so that has produced difficulties over the years. It has also been impractical to
ship Alert Diver to countries outside of South Africa, which has affected our members in
neighbouring countries. In addition, we have had increasing concerns about justifying the
relatively high cost of printing; the negative environmental impact of using paper; the
limitations in distribution; and the page restrictions for our printed magazine. So after
a membership poll, that strongly-favoured and supported the change, we took on the
challenge of producing our Alert Diver magazine electronically since 2015. We have been
very pleased with the result, and so have our members – we are glad to say! And, on a
related note, SUBMERGE has recently agreed to post a smaller scale version of Alert Diver
in their magazine (incorporated as Alert Diver LITE). This is increasing the distribution of
relevant Alert Diver articles to non-DAN members, but the major benefit is that all DANSA members will now be receiving an electronic copy of SUBMERGE at no additional cost!
Again, this just demonstrates the wonderful spirit of collaboration and mutual support that
our organisations have always enjoyed. One that I am confident will continue.
Now to address the big question: Where is diving going in our region? What are the
changes we may anticipate? And how can we prepare, face and embrace them? Firstly, it
is a fact that Open Water (or equivalent) certifications are on the decline, both locally and
internationally. So, what are we to do in walking this present tight rope?

RECOGNISE AND ADAPT TO DIVING TRENDS

From my perspective, there are four important trends that we need to recognise clearly and
adapt to wisely for the foreseeable future:

Diving is no longer a young person’s sport

Just looking at the information from the Diving Equipment Manufacturer’s Association
(DEMA), it is obvious that the average diver is ageing. Based on the US figures from DEMA
in 2015, the average age of Open Water (or equivalent) level students is 33 with a median
of 30 years. In our own DAN membership database of more than 39 000 members, the
majority of our members joined at age 32 and the average age for active members is 42.
Most are between the ages of 41 to 46. This not only means that there are fewer young
people entering the sport; it also means that health risks – particularly cardiovascular
risks – are going to become increasingly relevant. This past year there has been, what
at least seems to be, a spike in scuba-diving-related fatalities internationally. Based on
our experience with DAN accident and fatality statistics for 30 years, we know that at
least 40% of the 1:100 000 dives resulting in a fatality are cardiac-related deaths. So it is
important that we ready ourselves not only with first aid training for cardiac arrests, but
also by promoting fitness, health and precautionary cardiovascular assessments. DAN will
Spring 2016
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be undertaking pre-emptive measures to increase awareness
and education in order, to reduce the number of cardiac
events amongst its members and divers at large. Fortunately,
our DAN-SA fatalities are quite low and, at least for now, do
not share the high number of cardiac deaths seen in other
parts of the world. But we will need to prepare ourselves for a
change in the years to come.

Rec becomes tec

Recreational diving is becoming more technical. Rebreathers
are becoming both more popular and more affordable
– relatively speaking. However, this is not without its
implications: A 2008 to 2011 study on 108 rebreather deaths
showed a 10 times higher fatality rate amongst rebreather
divers than the 1:100,000 dives in ”normal scuba diving”1.
So, as our sport becomes more technical, our discipline and
care will need to increase accordingly. We wish to foster a
culture of safety, and will be sharing shortly how this might
be achieved.

Catch them young

To offset the rapidly ageing diving population, diving is being
promoted more aggressively to children. Many introductory
courses have developed to grow interest in the sport at a
young age, and to allow younger families to keep up their
interest in diving when the kids arrive but are still too young
to participate in diving. For the most part, this does not
seem to have presented major diving safety issues, although
there have been some most unfortunate diving accidents
and fatalities involving children. Again, the greater diving
community will need to commit itself towards providing a
wholesome, inclusive but also a safe environment for the
younger members of our community.

Back to basics

Breath-hold diving is making a major come-back, both as
an affordable way to engage younger divers and also to
synchronise with the post-modern trend towards more
natural and contemplative living. With the appearance
of scuba equipment in the 1950s, the predominantly skin
diving community – which made up the bulk of recreational
diving – quickly shifted towards scuba diving. Eventually,
breath-hold diving became a minority mostly made up of avid
crayfish- and perlemoen divers; spearfishermen; underwater
hockey players; some casual, entry-level snorkellers; and the
breath-hold diving champions. This is changing, and we want
to welcome to all apnoea divers into the greater recreational
diving family. DAN-SA will also be publishing more articles of
particular interest to breath-hold divers in the coming years.

DAN-SA WILL RESPOND TO
DEMANDS FOR DIVER SAFETY

So, how does DAN-SA plan to respond to all the demands for
diver safety in the future?

More than 143 of our current
members have now been with us for
20 years or more!
Membership

Nearly all of those who gave up DAN-SA membership did
so because they gave up diving. But what came as quite a
surprise – and a very pleasant one at that – is that more than
143 of our current members have now been with us for 20

FOOTNOTE:
1.
A couple of years ago, I looked at the fatality figures related to a popular rebreather. About 8 000 had been sold at the time, and there were 80
reported fatalities associated with the rebreather. Although not everyone using these rebreathers was the owner, necessarily, if this were so – just
for argument’s sake – it would translate to 1% of rebreather owners dying while using them… Quite a sobering thought. Importantly, the difficulty
is not that the rebreathers are unsafe. Most of the ones on the market have a good track record. The difficulty is that the problems that may develop
while using them are not identifiable by means of our usual physical senses: You do not taste a lack of oxygen. You do not smell an increase in
carbon dioxide. It does present with feelings of breathlessness, anxiety or impaired consciousness – but often without much or even any warning!
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years or more! We look forward to celebrating all our loyal
members – 5, 10, 15 and 20+ years – in the months to come!

Diving Medicine

HIRA Programme from Europe under a larger Green Bubbles
Project. The series of HIRA articles can be accessed in the
Autumn 2015 to the Autumn 2016 issues.

On the medical side, there are several ongoing initiatives
to ensure expert diving medical support for the DAN-SA
Hotline and information lines. DAN-SA continues to invest in
the training and involvement of diving medical practitioners
in close co-operation with Stellenbosch University. DAN-SA
actively participates in the faculty of the BScMedSc Hons
degree programme for medical practitioners, and trained
diving medical practitioners are afforded the opportunity
to serve as diving medical officers via the DAN Hotline in
consultation with senior diving doctors. This way, we are able
to develop a large group of trained and experienced diving
doctors to serve DAN in the years ahead.

Training

Diving Safety

Research

DAN-SA will be extending its Diving Safety Partners (DSP)
Programme to the next level: the DAN Hazard Identification
and Risk Assessment (HIRA) Programme. This will include
specific training and equipping initiatives, such as Lost Diver;
Barotrauma Prevention; Propeller Safety; Ageing Diver; Scuba
Air Quality; Facility Care and Business Care programmes. To
fully develop this towards establishing a culture of diving
safety, we have also developed the Diving Safety Officer
(DSO) Training Programme, so that there is a “champion”
to establish all of these components into an integrated
whole. There is some international funding towards the

There is obviously continuous advancement of all our DAN
first aid programmes. In addition to these, however, DAN-SA
will be investing more time and effort on recompression
chamber attendant and operator training courses; chamber
maintenance courses (affectionately known as the Nuts and
Bolts Programme); and the Risk Assessment Process for
Remote Recompression Facilities – all of which are part of
the DAN-SA Recompression Chamber Assistance Partnering
Programme (RCAPP). RCAPP is designed to ensure that
remote recompression facilities are available, safe, and
effective in treated injured divers.
Lastly, on the DAN Research side, we are very pleased to
announce the extension of the original DAN project, Dive
Exploration and the DAN Dive Safety Laboratory: It is called
the DAN Diving Safety Guardian (DSG) Programme. This
online electronic dive record and dive profile upload facility
offers the full benefits of both an electronic logbook as well
as a decompression risk evaluation tool. This facility will
better allow DAN-SA to identify and respond promptly to the
safety demands of current recreational diving activities. In
this way, we hope to foster a culture of diving safety that is
both relevant and truly helpful.

There are a lot of exciting things coming up. We look forward to partnering with all of you, and with all of those
who share these values: to promote and advance this leisure activity, hobby, adventure sport, business and
passion we all share – recreational diving!

Spring 2016

DIVER

Alert

25

Medical Your lungs and diving

CO2

Your lungs
and diving

BY DR JACK MEINTJES MBChB, DOM, FCPHM(SA) Occ Med, MMed (Occ Med)

Because diving affects lung function, it is
important to note that lung conditions are
some of the most common reasons for failing
a diving medical examination.

t is well known that the respiratory system of a diver is significantly
strained during diving. Humans are, of course, dependent on their lungs
for survival and it is important for divers to know about the limitations
in pulmonary function as a result of diving.

I
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CO2 + H2O H2CO3 H+ + CO3GAS EXCHANGE

Probably the most important function of the lung is to
facilitate gas exchange – in particular, oxygen should be
supplied to the bloodstream and carbon dioxide (CO2) should
be extracted and exhaled. Of these two, the exhalation of
CO2 is actually the main driver of breathing. The CO2 combines
with the water in the blood to form carbonic acid (which
dissociates as hydrogen and bicarbonate ions)1. The change in
the pH of the blood is sensed by the brain and serves as the
trigger to stimulate breathing.

In order to maintain the pH balance
in the blood, the lungs must be
able to “blow off” the CO2 that is
produced by the body.
In order to maintain the pH balance in the blood, the lungs
must be able to “blow off” the CO2 that is produced by the
body. To do so, a certain volume of air is used to dilute the
CO2 in the lungs by means of inhalation and exhalation. A
certain amount of exercise also causes a specific amount of
CO2 to be produced by the body, and the same amount of
alveolar ventilation is required to eliminate the CO2 – whether
at the surface or at depth during a dive. However, the diver is
at a disadvantage for a number of reasons and it is important
for divers to consider these limitations and the implications
thereof during the dive.
The normal breathing function of a diver is restricted,
which in practical terms means that a diver has to “work
harder” to eliminate CO2 during a dive, and the diver has a
limited reserve capacity to perform the work required for CO2
elimination for several reasons, including the following eight
factors:

The density of the breathing
gases increases with depth

The increased density is caused by the compression of
the breathing gases with increased depth (pressure). More
molecules of gas are contained at depth compared to the
same volume at the surface. The increased density would
also increase the viscosity of the gas, and this means that it is
more difficult to breathe the same amount of gas at depth. To
add a figure to this effect, one study indicated that at a depth
of 30 m, the maximum amount of gas that you can inhale
and exhale in a minute (maximum voluntary ventilation)
is approximately half of what it would be at the surface.
Likewise, the volume of gas that you can forcefully exhale
in one second is reduced by almost 10% at a depth of 10 m
and about 13% at a depth of 30 m. The maximum flow rate
that you can produce (peak expiratory flow rate) is reduced
by 22.7% at 10 m and by 39.4% at 30 m. These are significant
limitations placed on the respiratory system of a diver.

Effects of immersion in water

The weightlessness we experience during immersion (diving)
causes blood that is normally distributed to the limbs to
move into the central (chest) space. About 700 mℓ of blood
is shifted in this manner and a large proportion thereof is
accommodated by the blood vessels in the chest for the heart
and lungs. This makes the lungs “stiffer” (reducing elastic
recoil) and breathing requires more effort than normal. Not
only that – the blood also takes up volume. This means
that the total volume of the lungs would be reduced as a
result of the fluid shifts. Added to the effect of immersion
in isolation, would be the effect of a tight-fitting wetsuit,
which provides compression of the blood vessels in the limbs
(similar to the stockings worn by individuals with impaired
venous circulation). This would cause a further shift in fluids
to the central space. The same argument would hold for the
fact that diving is generally performed in a relatively cold
environment, meaning that the peripheral vasoconstriction
would also contribute to a central fluid shift.

FOOTNOTE:
1.
See https://en.wikipedia.org/wiki/Carbonic_acid
More detail is available at https://en.wikipedia.org/wiki/Dead_space_(physiology)
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Altered regulation of breathing

Some studies have found that even if a diver did not perform
at the maximal level for work (exercise) during a dive and
had also yet to reach their ventilation limits, the diver in
question would still be presented with raised CO2 levels in
their blood. Common sense would dictate that the CO2 (and
carbonic acid formed) would trigger the brain to increase
the breath rate, but somehow this normal response was not
seen. This would mean that even though maximum breathing
levels were not yet exceeded, the brain “chose” to allow a
higher CO2 level in the body under conditions where the work
of breathing was increased. There is thus an alteration in the
way the respiratory regulation centre of the brain operates.
This is not yet fully understood. At least four hypotheses
have been proposed to explain this phenomenon, including
the effects of an increased partial pressure of oxygen during
diving, certain effects of nitrogen narcosis, a direct effect of
the (increased) pressure, as well as changes in the way the
brain controls ventilation when the workload on the lungs is
increased. More research is required to understand the exact
mechanism.

Increased “dead space” during diving

“Dead space” refers to areas where there is ventilation (i.e.,
there is movement of gas), but no gas exchange takes place.
We know that gas exchange only happens in the alveoli
of the lungs. By implication, the conducting airways (such
as the trachea and bronchi) represent “dead space”. Diving
equipment adds additional space, although usually less than
200 ml. The “dead space” in diving regulators is typically
less than 100 mℓ. Nonetheless (considering that the volume
of normal breathing is in the region of 500 mℓ per breath),
“dead space” quickly adds up, raising breathing volumes to
compensate. Apart from the “anatomical dead space” that is
increased (as described here); the “physiological dead space”
is also increased during diving. A full description thereof is
beyond the scope of this article. Suffice it to say that there
are additional mechanisms by which the ventilation of a diver
is compromised.
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Poor diving procedures

A very rapid descent promotes a build-up of CO2 and is usually
associated with a decreased minute volume (the amount
of gas breathed during each minute), and thus can lead to
hypercapnia. Another diving technique that would lead to
a decreased minute volume is “skip breathing”. It entails
holding your breath for short periods between inhalation and
exhalation. The main aim is normally to preserve gas, but
(apart from the fact that one should never hold your breath
while diving) this leads to an increased level of CO2. This then
leads to clinical manifestations as described in the section on
rebreathing.

The concentration of CO2 in diving
cylinders should not exceed
500 ppm.
Gas contamination

Apart from all the normal physiological reasons given for
hypercapnia during a dive, another possibility should be
considered, namely the contamination of the breathing gas
supply itself. If the compressor intake is situated in a place
where contamination is possible, the diver may inhale CO2
at higher concentrations than in normal air. This would put
the diver at a distinct disadvantage for obvious reasons. The
concentration of CO2 in diving cylinders should not exceed
500 ppm and there is a legal requirement for operators to
regularly test the air supplied to divers.

Rebreathing

Rebreather divers should take particular care against CO2
toxicity as a result of rebreathing the gas. Hypercapnia is
probably the first consideration in the differential diagnosis of
a diver who lost consciousness while diving on a rebreather
(the other two conditions are hypoxia and hyperoxia).
Rebreathing CO2 is possible if the scrubber material (soda

Your lungs and diving Medical

lime) is not packed correctly, thus leading to “channelling”.
To prevent rebreathing from happening, divers are taught
to “pre-breathe” the set for a period of five minutes before
the dive. A study published in 2015 demonstrated that this
approach is not effective in detecting all failures of the
scrubber, and some individuals even failed to recognise a
problem when the scrubbers were randomised and given
to the group who rebreathed the same gas (without a
scrubber) for those first five minutes. If rebreathing occurs
due to scrubber failure, hypercapnia will start to stimulate
the respiratory control centre of the brain to increase the
breathing rate and depth. As hypercapnia continues to
escalate, divers may experience severe breathlessness and
may tend to panic. In severe cases, hypercapnia itself leads to

a loss of consciousness, as is seen with rebreather divers from
time to time. There is, of course, the concern that divers who
are not sensitive to hypercapnia will present with minimal
symptoms (such as shortness of breath) before suffering loss
of consciousness. Even milder forms of hypercapnia can have
adverse implications, however, particularly for rebreather
divers and nitrox divers: Elevated CO2 levels increase the risk
for CNS oxygen toxicity (causing convulsions under water) as
well as the risk of drowning.

Carbon dioxide retainers

It is well known that some people do not have a proportional
response to hypercapnia (i.e., breathing does not adjust fully
to maintain baseline CO2 levels) – and these individuals can
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have very high (even dangerous) levels of CO2 in the blood – a
dangerous problem during a dive which can maximise their
risk. Such persons are referred to as “CO2 retainers”. A number
of studies have evaluated the standards for screening for
such individuals during a diving medical fitness evaluation.
All of these studies have concluded that there is currently
no screening test that would enable us to identify these
individuals. At best, the tests used to identify such individuals
would disqualify a large number of normal persons by
incorrectly labelling them as “CO2 retainers”. Screening is thus
not advised at all.

IN CONCLUSION

Hypercapnia is most hazardous during a dive due to the risk
of impaired or complete loss of consciousness. Milder, gradual
forms of CO2 build-up may cause a throbbing headache or

the feeling that the diver is not “getting enough air”. This
may lead to a panicky response where the diver bolts for the
surface and this could lead to decompression problems or
even pulmonary barotrauma (and arterial gas embolism) if the
diver doesn’t exhale during the panicky ascent.
Hypercapnia also increases the risk for decompression
sickness, nitrogen narcosis and CNS oxygen toxicity mainly
because of the increased blood perfusion caused by the CO2induced vasodilation.
All divers are likely to be present (to a lesser or greater
degree) with increased CO2 levels (hypercapnia) during a
dive. The manifestations are usually of a minor nature – like
a throbbing headache – and if the diver realises this and
immediately increases the rate of breathing, the headache
may often subside. If not, it is wise to shorten the dive but
also to make sure that adequate ventilation is maintained
during ascent. Relaxed, deep breathing at the safety stop also
helps in many cases. There are other causes of headache, of
course, including carbon monoxide contamination, so divingrelated headaches should not be dismissed as trivial. If in
doubt, call the DAN-SA Hotline.

All divers are likely to be present
with increased CO2 levels.
If a headache and other CO2 symptoms persist after a dive,
breathing oxygen may help normalise the blood vessels in the
brain and bring relief. Medication is often less helpful. The
most important issue is awareness.
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absorption in a closed-circuit rebreather: a randomized single-blind study. Diving Hyperb Med, 45(1):16-24.
3. Doolette, D.J. & Mitchell, S.J. 2011. Hyperbaric conditions. Compr Physiol , 1(1):163-201.
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DAN‑SA

Training & Education
courses offered

Contact a DAN instructor in your region to take any of these courses.
A full list of instructors is available on page 74, from the website or by
calling DAN-SA on 0860 242 242.

Entry-level courses
OXYGEN FIRST AID FOR SCUBA
DIVING INJURIES
As a recreational diver, you can receive training to provide
vital first aid that can make a difference to a scuba diver
with decompression illness. The DAN Oxygen Provider
course provides entry-level training in the recognition
and management of possible diving-related injuries, using
emergency oxygen first aid.
By taking this course, you will learn to:
-- Recognise a diving injury;
-- Respond with emergency oxygen first aid; and
-- Relay with the emergency medical services (EMS) and DAN.

FIRST AID FOR HAZARDOUS
MARINE LIFE INJURIES
Serious hazardous marine life injuries are rare. Most divers
experience minor discomfort from unintentional encounters
with fire corals, jellyfishes and other marine creatures. This
course teaches divers to minimise these injuries and reduce
diver discomfort and pain.
The course includes a look at how to:
-- Identify hazardous marine life;
-- Recognise possible injuries caused by hazardous marine life;
-- Provide first aid for hazardous marine life injuries; and
-- Avoid hazardous marine life injuries.
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AUTOMATED EXTERNAL
DEFIBRILLATORS FOR SCUBA
DIVING
(Prerequisite: Basic Life Support)
More than 10% of all dive fatalities are actually caused by
cardiovascular disease, according to DAN diving accident
and fatality statistics. This course teaches divers and
other interested parties to provide care for sudden cardiac
arrest which includes the use of an automated external
defibrillator (AED).
This course will teach you to:
-- Recognise the warning signs of sudden cardiac arrest;
-- Administer basic life support and use an AED; and
-- Activate the local EMS.

ON-SITE NEUROLOGICAL
ASSESSMENT FOR DIVERS
(Prerequisite: Oxygen First Aid for Scuba Diving Injuries)
Learn how to conduct a neurological assessment on a
potentially-injured diver in this course. The information gained
in this assessment can help convince a diver of the need
for oxygen first aid and help a diving physician determine
the proper treatment.

Training courses Training

Training
DAN Training goes digital!
Some courses are now available digitally.

ADVANCED OXYGEN FIRST AID
FOR SCUBA DIVING INJURIES
(Prerequisite: Oxygen First Aid for Scuba Diving Injuries and
Basic Life Support)
This advanced-level programme is designed to train existing
DAN oxygen providers to use the MTV-100 (flow-restricted,
oxygen-powered ventilator) or a bag valve mask, while they
are providing care for a non-breathing injured diver.

Intermediate courses
BASIC LIFE SUPPORT
The DAN Basic Life Support (BLS) course will not only train
divers and non-divers to resuscitate an injured person with a
circulatory arrest, but can also prevent a person from getting
in that condition. External bleeding, choking and shock can
lead to severe circulatory and respiratory problems. The DAN
BLS course will prepare you to react in the correct way when
accidents happen.

FIRST AID
The DAN First Aid course represents training designed to
educate people with a CPR/BLS certification in providing first
aid to adult victims with non-immediately life-threatening
injuries. Although the course was designed to be taught
together with the DAN BLS course, it can also be offered as an
extra module to those who already have a DAN BLS or other
BLS certification that respects European Resuscitation Council
(ERC) guidelines. In a real accident situation, first aid skills are
the next step after providing effective BLS.

Advanced courses
DIVE MEDICINE FOR DIVERS
(Prerequisite: Diving Emergency Management Provider and
On-Site Neurological Assessment for Divers)
When you want to know more than just basic first aid
techniques, Diving Medicine for Divers is your next step.
Ultimately, more knowledge and a better understanding of
how our bodies react to the pressures and stresses of diving
lead to safer divers as we understand our limitations and the
limitations of the situation.

Combination courses
DIVING EMERGENCY
MANAGEMENT PROVIDER
PROGRAMME / DAN DIVING
FIRST RESPONDER
Learn the knowledge and skills from several courses in a
single approach to diving emergency management. While the
Diving Emergency Management Provider course combines the
Oxygen, Automated External Defibrillators for Scuba Diving
and Hazardous Marine Life Injuries courses, the DAN Diving
First Responder course also includes the skills and knowledge
from the Advanced Oxygen Provider course.
After reviewing the skills and knowledge development
portions of this programme, the students participate in an
integrated scenario where they get the opportunity to bring
together all of the skills they learned in each of the segments
into a single scenario.
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Recognition course
DIVING EMERGENCY
SPECIALIST
Continuing education is an important way for divers to
continue to hone their diving skills and improve as divers. DAN
understands the importance of being an active and involved
diver who takes the time to learn about not just new diving
techniques, but techniques to care for yourself and others
injured in a diving accident.
To recognise this commitment to diving safety, DAN has
created a recognition programme called Diving Emergency
Specialist (DES). The DES designation is a way to commend
divers who have sought out the training they need to be
prepared buddies and safer divers. Ask Your DAN instructor or
visit the DAN Europe website for more information about this
recognition programme.
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Leadership programmes
INSTRUCTOR QUALIFICATION
COURSE
To become a DAN instructor, you must complete the DAN
Instructor Qualification Course (IQC). Instructor candidates
will complete a core module that offers more information
about DAN and explains how to teach DAN programmes.
Candidates will then complete the course module for each
DAN training programme they are interested in teaching.

INSTRUCTOR TRAINER
WORKSHOP
This programme teaches scuba diving instructor trainers
to teach the DAN IQC and train DAN instructors. Only DAN
staff members and examiners can offer this programme.

Training courses Training

Equip yourself

to handle an emergency

Training

www.dansa.org/training
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Safety Incident Insight

If you can’t equalise

abort
BY MATÍAS NOCHETTO MD

A case study involving a case of sinus
barotrauma and tips for avoidance.
THE DIVER

The diver was a 26-year-old woman with approximately 200 lifetime dives.

THE DIVE

The diver did a single, morning dive to a maximum depth of 26 m. She reported no
troubles equalising or other complications during her descent. While approaching her
safety stop near the end of the ascent, she was struck by a sudden massive headache,
nausea and vomiting. She skipped the safety stop and ascended directly to the surface.
The headache and vomiting continued on the boat, and she also experienced an onset
of what she called dizziness. The crew helped her remove her gear and administered
oxygen. After a few minutes with no improvement, the crew recalled the rest of the
divers and called emergency medical services (EMS) and the DAN Emergency Hotline.
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ANALYSIS

Further discussion revealed that the dizziness the diver
reported was likely true vertigo. Vertigo is characterised by a
spinning sensation and is usually accompanied by nausea and
vomiting, while dizziness is a sensation of loss of balance.
In a diving context, a sudden onset of vertigo during
ascent or descent is suggestive of ear barotrauma, with
inner-ear barotrauma (IEBT) being most concerning. Ear pain
may or may not be present. Vertigo is also common in cases
of inner-ear decompression sickness (IEDCS). Symptom onset
for IEDCS is usually not so sudden and dramatic, and the dive
profile did not seem to be aggressive enough to immediately
suggest IEDCS. Nevertheless, such a diagnosis could not be
completely ruled out.

Vertigo is characterised by a
spinning sensation and is usually
accompanied by nausea and
vomiting.
Distinguishing between IEDCS and IEBT can pose a significant
diagnostic challenge, but doing so is critical because the two
conditions require very different therapeutic approaches, and
misdiagnosis and mistreatment could be harmful.
Headaches are a common post dive complaint, often the
result of a sinus barotrauma.
Although much rarer, another possible diagnosis is severe
sinus barotrauma with gas leaking into the cranial cavity
(pneumocephalus). The sudden onset of a massive headache
associated with a significant drop in barometric pressure
accompanied by nausea, vomiting and vertigo was suggestive
of such a rare diagnosis. The diver did report some difficulties
equalising and what seemed to have been some sinus pain
during descent as well as a sensation of pressure later during
ascent. The diver’s recent history of a cold increased the
likelihood of severe sinus barotrauma. Pneumocephalus is
usually diagnosed using imaging, but small amounts of gas
can be reabsorbed in a short time. Due to the relatively small

window for a positive diagnostic image and the harmful —
even fatal — nature of pneumocephalus, ruling it out should
be a priority.
The mechanism of injury is assumed to be a reverse block
of the sinuses. The presence of mucus and inflammation of
mucous membranes are the most common causes of transient
sinus blockage. These generally pose no greater risk than
inflammation in the mucous membranes of the sinuses,
but with the ambient pressure changes involved in diving,
a partial or intermittent blockage may act as a valve that
impairs normal gas flow in the sinuses.
Gas expansion from a reverse block can be significant
enough to disrupt the thin bone walls separating the sinuses
from each other and from the cranial cavity. When a sinus
cavity suddenly relieves its pressure into another one, this
usually manifests as pain, a headache and possibly a nose
bleed. Pneumocephalus, on the other hand, can result in
anything from headaches to life-threatening neurological
deficits.
Potential consequences will depend on the amount of
gas and the degree of displacement of normal anatomical
structures. This sort of injury can initially manifest as a
moderate or severe headache or, in severe cases, results in
seizures or even death. Most cases of pneumocephalus resolve
spontaneously without surgical intervention. Management
involves breathing oxygen, keeping the head of the bed
elevated, taking antibiotics (especially when traumatic
injury is involved), managing pain and performing frequent
neurologic checks and repeated CT scans.

EVALUATION AND TREATMENT

The diver’s X-rays revealed subtle signs that could indicate
pneumocephalus, which warranted admission to the hospital.
These findings, however, could not be reproduced during a
CT scan several hours later. These diagnostic discrepancies
prompted some discussions, but based on the case history,
symptom presentation and initial imaging, the diagnosis
was still thought to be pneumocephalus following sinus
barotrauma. The patient had been breathing pure oxygen
since surfacing, including during transportation, evaluation
and hospital admission, which could have sped up the
reabsorption of the gas.
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In the absence of concrete evidence of pneumocephalus, the
treatment plan was for the patient to continue to breathe
oxygen, begin a course of antibiotics, undergo repeat CT scans
and be observed for no less than 48 hours.
A six-month follow-up appointment revealed the diver had
a very good outcome and had no complications during or after
her hospital stay. She has not resumed diving.

DISCUSSION

One of the first rules we learn as student divers is to
discontinue diving when we experience difficulty equalising.
This is probably the first rule we all break. Questions about
the use of decongestants are among the most common asked
on the DAN Hotline.

With regard to barotrauma risk, the
most critical phases of a dive are the
descent and ascent.
With regard to barotrauma risk, the most critical phases of
a dive are the descent and ascent, during which massive
barometric changes take place. When divers have difficulty
equalising during descent, dive leaders often go to excessive
lengths to avoid aborting a dive, encouraging divers to try
different equalisation techniques and instructing them
to alternate between ascending a few metres and trying
again to descend. It is also not uncommon to see divers
pinching their nose and blowing during ascent, presumably
because they are experiencing equalisation difficulties while
ascending. Both of these practices are counterproductive and
significantly increase the risk of middle-ear, sinus and innerear barotrauma.
Problems with sinus inflammation and congestion may
be amplified by the sinuses’ natural responses to cold
temperature. Exposure to cold triggers a reflex to limit heat

38

DIVER

Alert

www.dansa.org

that manifests as increased mucus production and swelling of
mucous membranes. This is known as “cold-induced rhinitis”.
Sea water can also have an irritating effect on mucous
membranes, further stimulating mucus production.
Normally this has no negative consequences other than
copious amounts of clear mucus when we surface, but be
careful when diving: If you are recovering from a cold or
have other predisposing factors, such as active allergies,
gas movement between sinuses may be significantly more
difficult. If you experience mild difficulty equalising at
the beginning of a dive, chances are the increased mucus
production and swelling of mucous membrane may make
equalising even more difficult near the end of the dive.
Remember, you can always abort a descent; aborting an
ascent is a lot more problematic.

Incident Insight Safety
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Diving Safety Officer
New safety programme launched

BY FRANCOIS BURMAN PrEng, MSc
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In addition to assisting injured recreational scuba
divers, the primary mission of DAN-SA is for every dive
to be accident and injury free. To realise this vision, the
Diving Safety Officer Programme has been introduced.
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AN-SA has previously introduced a global campaign which focuses on
equipping dive operators with the knowledge needed to identify and mitigate
the risks associated with their respective dive operations – the Hazard
Identification and Risk Assessment (HIRA) Programme. In turn, this requires a programme
that creates awareness, improves risk management, and ultimately mitigates health and
safety risks. As a result, the Diving Safety Officer (DSO) Programme has been developed.
DAN-SA intends to guide all diving businesses to establish a culture of safety.
Every programme needs a champion: someone who will pay specific attention to the
manner in which the diving business and its related operations work. This person needs to
be dedicated to establishing, monitoring, improving and maintaining the systems needed.
This is the DSO’s function. One can define this responsible person in terms of their tasks,
their position within the business or organisation, their skills and competences, and their
ability to understand, implement and manage the culture of safety. To be equipped to
deal with these divergent and often complex issues, some degree of specialised training,
followed by sufficient experience, is needed.

D

DAN-SA intends to guide all diving
businesses to establish a culture of
safety.
Is this all really necessary? What are the risks to the business owner, the club manager or
any diving enterprise manager that we are so concerned about? How should we structure
a programme to help the responsible person deal with all of these? These are all good
questions. So, before delving into the DSO Programme, let us briefly review the governing
concepts of HIRA and its ultimate goal, namely a culture of safety.
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THE HIRA CONCEPT: HOW IT WORKS

The concept of HIRA is not unique to DAN-SA. This approach applies to almost every
industry, all with their own unique risks, dynamics and potential consequences. Our
challenge, however, is to render this process into something that the diving industry
can relate to; something that addresses the real issues that may compromise specific
recreational diving-related activities, often unique to geographic locations and even
socio-economic realities.
Once the basic HIRA process is completed, targeted risk mitigation follows. The steps
taken must then be monitored to ensure the effectiveness of the process. In summary,
we can refer to this as HIRA Mitigation and Monitoring (HIRA-MM).
In previous Alert Diver issues, we explain these concepts and provide descriptions
of the areas within a dive business that require risk analysis. For now, however, we will
only be providing a brief summary of the HIRA process as a necessary foundation of the
DSO Programme.
The difficulty is being able to comprehend how this applies to a business, combined
with the fact that everyone in the business is usually overloaded with their daily tasks.
Most dive businesses simply do not have enough hours in the day to get to everything,
let alone accommodate what might be thought of as extra red tape. Thus, for all this to
work, HIRA-MM needs to be understood and appreciated within the context of what is
already happening.
Most dive businesses have slow seasons, allowing them to better dedicate time
to other tasks. This is usually when they are busy with staff education and making
improvements for the next season. This period is the ideal time for the DSO to focus his
or her attention on HIRA-MM. This can be done by following these four steps:
1. Identify potential hazards within the diving industry, including the probable causes
of accidents and injuries that might affect people or resources, and those hazards
that may affect the business and the marine environment.
2. Analyse these potential hazards for relevance: how real and important are they? So,
this step is about putting first things first.
3. Create and implement the most suitable mitigation strategy for each of these
identified and analysed hazards.
4. Assess the mitigation strategy for relevance, sensibility, usefulness and
effectiveness. Ask yourself whether accidents or near misses are still happening. If
they are, why are the mitigation steps not working and can the steps be improved
or changed? Also consider whether people are adhering to the mitigating steps in
an effort to make the operation as safe as it can reasonably be expected to be. This
is where the expertise of the DSO comes in.
Appointing a DSO who is properly trained to understand and apply the required
steps, to monitor these, and to advise management of the overall status, is clearly an
excellent solution and completely in line with how occupational health and safety
programmes are intended to work.
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A CULTURE OF SAFETY

The term “a culture of safety” can best be explained by
considering the four aspects of this concept.
-- Commitment: Without complete management
commitment to safety, the programme is a non-starter.
Management needs to decide on the necessity and
potential consequences when weighed up against how
much risk they are prepared to take.
-- Concern: There needs to be a shared care and concern for
risks, especially their potential impact upon people, the
business’ resources and, of course, the environment – the
core attraction that exists to generate business.
-- Consciousness: An ongoing, realistic and educated
approach to risks is required; understanding the risks
allows people to then accept their responsibilities.
-- Consistency: There needs to be a sustained effort and
continual reflection of practices through monitoring,
analysis and of course feedback that leads to
improvements and, ultimately, maturity.
With this culture in place, all activities to improve safety
become completely natural and present in daily activities:
staff will do this continuously without even thinking about
it. It needs to become a completely natural part of all the
business’ activities.

THE DIVING SAFETY OFFICER PROGRAMME

To establish a realistic, appropriate HIRA-MM process that
leads to an effective culture of safety and adds value to the
business, an individual with comprehensive training in all the
aspects that relate to safety and quality is required.
We have identified the following areas of training to equip
DSOs with the knowledge and skills required to manage
their job function with the necessary confidence. Admittedly,
it is a rather daunting task, but if the concept is introduced
as a gradual process, rather than a single goal and outcome,
maturity, competence and understanding will follow.

HIRA: The core of the culture of safety

The DSO needs to understand how to apply the HIRA-MM
process to the business, both on site and at sea. There are
several critical areas to consider, but the outcome will be a
safe operation with a limited amount of risk exposure to the
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business and, of course, to the owners, management and
instructors.
The culture of safety not only benefits the clientele, but it
also spills over towards impacting their behaviour in riskmitigating ways even after they have left. A good example of
this is that if re-hydration after diving is actively encouraged
by staff, with the necessary resources to make access easy,
clients are much more likely to comply. Everybody wins.

Legal matters: How to steer clear
of crossing the legal boundaries

In order to mitigate and hence avoid client, staff and public
liabilities, it is important to understand the different liabilities
as well as the impact these can have on a business. Each
country will have its own laws, and each territory, state or
even municipal district might have additional regulations. This
requires careful consideration, especially in cases in where
a business would like to expand into other areas. One needs
to know which laws apply and how to comply with them. In
the case that some activity or operation falls foul of the law,
a suitable action plan is needed in order to acquire the right
assistance.
Monitoring your
safety programme
An essential way
to build a safety
culture
Ecological
responsibilities
Protecting the
environment that
attracts divers
Business planning
and sustainability
A secure business is
a safe business
The recompression
chamber
What you need to
know
The technical
support aspects of
diving equipment
The nuts and bolts

The health and
safety manual
Where all the
safety plans are to
be found

DSO
Assess,
advise,
steer,
monitor,
safety

The DAN Hotline
Assistance in the
event of
an emergency

HIRA
The core of the
culture of safety
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The right
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need it
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The insurance realm:
The right protection when you need it

Most people tend to resist paying for insurance. There are several aspects to and types
of insurance, and a healthy and well-protected business needs to at least consider these.
Client insurance is certainly not the only cover that is needed.
Clearly, DAN-SA membership is a form of health cover¹ for all divers in need. There are
applicable exclusions and limits that need some understanding too. Remember that both
staff and clients need cover while diving or engaged in any related activity. This benefit
offers a degree of mitigation but you need to ensure that you carefully manage all areas
where risks still exist.
All businesses need some degree of equipment, building, transport, watercraft and asset
cover; this is usually referred to as short-term insurance. Even more appropriate in today’s
litigious environment is an understanding of civil and personal liability, restitution and
compensation, which is essential in order to attain the right form of protection. Also
remember that South Africa has introduced the Consumer Protection Act, 2008 (Act No. 68
of 2008) to define both liability and responsibilities for businesses – whether they provide
services, sell products or other paid-for activities. The definitions provided by the act need
to be adequately understood too.

All businesses need some degree
of equipment, building, transport,
watercraft and asset cover.
Finally, we have business and personnel insurances, where there are always exclusions
and exposures that cannot be insured for, requiring additional mitigation steps. Insurance
for illegal or non-compliant activities is not available: these risks can only be mitigated
through an understanding of laws and regulations, and by using well-considered risk
management procedures. A good example of this is a business conveying clients to dive
sites where the business’ driver does not hold the necessary professional driving permit.

Occupational health and safety: Taking care of staff

The employment of any person carries with it the responsibility to ensure a safe working
environment, irrespective of whether they are a full-time employee, a seasonal or
temporary worker, or even a short-term human resource.

FOOTNOTE:
1. DAN-SA is actually the insured party; if a member is injured, the insurance benefit payable to DAN is simply extended to the
member. DAN-SA does not sell insurance to its members.
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Contract terms and conditions do not supersede local laws or their regulatory
environments. Businesses carry the responsibility of complying with the appropriate
regulatory environment and the DSO needs to clarify this for each business:
-- Which regulations apply to the different aspects of the business?
-- What is classified as an occupational hazard, disease or injury?
-- How does the state cover such risks to employees2?
-- What compensation exists and where are there gaps?
A comprehensive health and safety plan is clearly what is needed here.

Medical issues: An understanding of the risks of diving

DSOs are not required to be healthcare professionals. However, they do need a basic
understanding of diving risks. Without this, any safety programme and its mitigating
instructions would be incomplete. Some of the essential questions are:
-- What are the most common and the most serious medical complications to be
encountered and how would each be dealt with? For example, sea lice stings versus gas
embolism.
-- What are the main contributing risk factors for decompression illness (DCI), and how
should this be treated if it were to arise? For example, dehydration in tropical climates,
or flying after diving.
-- What other medical conditions are most likely amongst the clientele that may
cause problems or present abnormal symptoms and signs, irrespective of any diving
activities? For example, luxury resorts are likely to attract older, more well-established
individuals, a group that is generally associated with cardiac risk factors.
-- What is reasonable and appropriate for an effective initial emergency response
and stabilisation on-site versus what may be deferred to local healthcare systems?
For example, should an automated external defibrillator be kept on-site or can the
ambulance service respond promptly enough?
-- What travel medical concerns need to be considered? Many popular diving destinations
are relatively remote and are often only accessible by air travel. In addition, there may
be certain endemic diseases (such as malaria) or certain mandated health precautions
(such as yellow fever vaccinations), or other precautionary measures to consider.

Emergency planning: When things do go wrong

The DSO needs to analyse which of the existing risks require immediate action so as to
limit the extent of an adverse situation. These may be present at sea, on the beach, in the
workshop, in the cylinder filling station and so on.
Emergency plans need to be concise so that staff can react without needing to think.
These plans need to contain possible emergency situations. The staff members responsible
FOOTNOTE:
2. Most countries enact some form of occupational health and safety (OHS) compensation for both injuries
and diseases; businesses therefore need to be registered for such compensation schemes and failure to
do so would be an illegal act that cannot be insured for: the liability thus falls on the business and its
owners.
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for compiling these procedures may need a degree of guidance; in some cases, the DSO
might draft these for approval by the relevant manager. One cannot underestimate the
value of practising these procedures. Only regular and realistic drills will ensure that staff
can perform under pressure without needing to think about what steps are needed.

The DAN Hotline: Assistance in the event of an emergency

DAN-SA offers a 24/7 hotline to all divers, including diving professionals and diving
business staff. The ability to access this service, and understanding the assistance available
and the role of DAN-SA in medical emergencies are a vital part of any diving emergency
plan. The hotline is there to provide assistance with a team of experienced diving medical
officers, diver medics, legal advisors and travel emergency experts.

DAN-SA offers a 24/7 hotline
to all divers, including diving
professionals and diving business
staff.
Nevertheless, the level of support that can be provided over the phone only extends so
far. Expectations need to be realistic, especially where initial first aid and transport to
advanced life support facilities are concerned. The hotline is not able to control when
airports are open, when recompression facilities are available, or when weather conditions
will be suitable to provide for the initial care and stabilisation of an injured customer or
staff member. Therefore, the actual scope and limitations of the assistance services need to
be clearly understood.

The recompression chamber: What you need to know

Few diving facilities have local recompression facilities on site. Hence, the DSO is unlikely
to need any detailed background as to how these operate.
There are, however, a few things that the DSO needs to know in order to be able to
establish effective emergency procedures when recompression is needed. These include
the basic operation of a chamber, how to tend to the patient inside the chamber, what
medical considerations and potential emergency situations need to be considered, and what
the resulting safety action plans would be.
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The technical support aspects of diving equipment:
The nuts and bolts

The DSO may or may not have training or experience in diving-related equipment, such
as regulators, high pressure filling systems, gas blenders, cylinders, oxygen cleaning
and exposure considerations, to name but a few.
Keeping equipment in good and safe working condition through effective
maintenance is a key aspect of a safety programme.
In order to be able to implement or at least assess a sound maintenance programme,
the DSO needs to understand the basic construction and operation of the main items of
equipment used in a dive business. The best way to demonstrate that maintenance has
been performed is the completion and retention of these records. Many a legal issue
has been avoided where effective maintenance has been demonstrated.

Business planning and sustainability:
A secure business is a safe business

Those who fail to plan, plan to fail. There is almost no place more subject to this than
a business. For any business to be financially secure and remain well resourced, it must
have a plan of action for adverse business events. It should allocate an appropriate
investment in safety, and provide financial and legal assurance in the event of
accidents. The DSO should at least be able to assess what makes a sustainable and a
responsible business. To achieve this, a solid business plan needs to be in place.

Ecological responsibilities:
Protecting the environment that attracts divers

Ecological awareness and protection of the ecology is the business’ responsibility.
Whenever excursions are made into these often highly sensitive areas, it should
be understood that preservation is part of business protection. To jeopardise the
environment is to place the business in danger. Staff members need proper instruction
and clients need to be educated in order to protect the environmental assets.

Monitoring your safety programme:
An essential way to build a safety culture

Monitoring and measuring should not be done without good reason. The objective
is not to keep people busy; it is to ensure safety. Any abnormal findings should be
reported to management as part of the safety programme. The DSO should, therefore,
understand and be able to communicate the importance of those aspects of the
operation that require monitoring. This is important, not only for the sake of clients, but
for the staff as well as the business’ health as a whole. Analysis and reporting of results
should be used to maintain awareness and improve education on health and safety.
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The health and safety manual:
Where all the safety plans are to be found

Understanding the essential elements of the health and
safety manual, and then compiling or at least reviewing this
compendium for effective safety management, is an essential
task for the DSO.
The organisational structure and delegations of
responsibilities to specific personnel explain the overall
business safety management strategy.
The business “health” assessment should be an integral
part of this documented process.
Important reporting forms, assessment and monitoring
instructions, maintenance schedules, liability-reducing
registration documents, and client and staff instructions
should be collated here.
Finally, a policy for the maintenance of important records
should be in place to provide assurance of proof of a solid
health and safety system.

THE PROFILE OF A DIVING SAFETY OFFICER

No person can operate successfully in a position where the
business and personal expectations of their position are not
clear. Knowledge, experience, personality traits and skills
define their competence: a decision that must be taken by
management.
Of course this person’s position within the organisation
needs to be clear too. It is the owner or the manager who is

ultimately responsible for safety – not the DSO. The DSO’s
job is to assess, advise, steer and monitor safety. This implies
that they need to be free to report on any issue without
prejudice to their position or employment.
The DSO is a trained and knowledgeable person, requiring
not only proper appointment, but perhaps also an individual
career path. They can be a part of the business, or an
external, independent consultant. This depends on the scope
and amount of work required to promote and grow a business’
culture of safety.

WHY IS DAN-SA OFFERING THIS
TRAINING PROGRAMME?

The role of a DSO is an extension of the mission of DAN-SA
to prevent injuries. As such, DAN-SA has made the strategic
decision to develop the DSO Programme that we hope will
equip those individuals who assume this vital role with the
optimal level of competence and confidence to perform this
function well. Ultimately, the employer or contracting party
will have to determine whether or not a DSO is competent.
What DAN-SA wants to ensure is that the requirements,
responsibilities and resources actually match up in the
individual a business decides to select. As such, this
programme meets the requirements for official certification
by both diving education and certification organisations, as
well as our own Department of Labour. Successful candidates
can expect to be recognised formally and internationally for
their skills and qualification – significant recognition indeed.
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For more information about the DAN-SA DSO Programme, contact the
DAN-SA office on 0860 242 242 or email training@dansa.org
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Filing a claim

for medical expenses

BY LAUREL REYNEKE

Your how-to when filing a claim for medical expenses related to a diving
injury or a travel-related medical emergency covered under DAN-SA
membership benefits.
AN-SA is a public benefit organisation that provides emergency medical
advice and assistance for underwater diving injuries, and a wide range of
research, education and training programmes that promote safe diving.
DAN-SA is the insured party of a group policy that offers coverage for diving injuries
and a limited set of travel-related medical emergencies. DAN-SA members receive the
coverage benefits by virtue of this policy. By proxy, DAN-SA is the beneficiary under the
policy.
The DAN-SA Group Policy was established primarily to assure essential coverage for
the emergency medical assessment, aeromedical evacuation (when medically justified),
hospital admission, specialist examination, and recompression chamber treatment
for decompression illness (DCI). The group policy also includes other travel medical
benefits consistent with the typical needs and activities of divers.
Consequently, group policy terms and conditions were developed carefully and
thoughtfully in conjunction with insurance experts to ensure that DAN-SA members
have appropriate coverage for managing and treating injuries and accidents associated

D
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with diving-related travel and activities for which they
need emergency medical services and transportation as
recommended, authorised and/or mobilised by the DAN-SA
Hotline. The terms and conditions have been adapted over
the years to offer the best value for coverage relevant to
recreational divers.

Group policy terms and conditions
were developed carefully and
thoughtfully in conjunction with
insurance experts.

--

With all this in mind, it is very important that DAN-SA
members understand how the group policy works. They need
to realise what DAN-SA can and cannot authorise on their
behalf, by virtue of the DAN-SA Group Policy, when they
require or request emergency medical services based on the
benefits of the group policy.

--

KEY CONCEPTS

--

We would like to highlight the following key concepts relating
to membership claims and medical expenses:
-- DAN-SA is not a medical aid and membership is not an
alternative to a medical aid.
-- DAN-SA does not sell insurance and membership is not
insurance.
-- DAN-SA is not an insurer; it is the insured party. DAN-SA
extends the benefits of its own DAN Group Policy cover to
its members.
-- Unless DAN-SA submits a claim to the insurers, there is no
coverage.
-- DAN-SA members are responsible for ensuring that their
membership is valid.
-- DAN-SA membership cannot be renewed retrospectively
to cover a claim during the period in which a membership
had lapsed.
-- It is essential for members to alert DAN-SA immediately in
the case of a diving emergency or injury.
-- The DAN-SA Hotline supports five core functions:

--

--

• Notification of an overseas or remote trip (via the
website) in case of an emergency or (under exceptional,
life-threatening circumstances) for delayed notification
of an incident for which a claim will be forthcoming
• Validation of current active DAN-SA membership to
qualify for DAN-SA Group Policy benefits
• Authorisation of emergency medical and evacuation
services
• Mobilisation of appropriate emergency medical services,
recompression facilities, and evacuation modalities as
required
• Guarantee of payment (GOP) to service providers
Notify DAN-SA of any remote or overseas travel (using
the online registration forms) as this saves time when
contacting the DAN-SA Hotline in case of a subsequent
emergency.
Involving the DAN-SA Hotline is essential to ensure that
members receive the appropriate emergency medical
services and treatment, and to ensure coverage for
the services and treatment. Many medical facilities are
unfamiliar with diving-related injuries, particularly DCI.
Calling the DAN-SA Hotline is critical to ensure that divingspecific aspects are considered in the care of injured divers.
It is in the best interests of DAN-SA members to allow
DAN-SA to request emergency medical services and
treatment directly, on their behalf, and for DAN-SA to offer
any necessary GOPs upfront.
Unless this is justified by life-threatening situations,
services arranged by (or on behalf of) a DAN-SA member
without the direct involvement of the DAN-SA Hotline are
not covered and may be rejected by the insurers. In the
past, the DAN-SA Hotline has been required to indicate the
usual and customary actions and costs of services it would
have recommended if it had been involved. Although this
has been avoided in the past, the member may become
liable for any unusual or excessive costs. Claiming back
is also more cumbersome and is subject to a longer
administrative process.
DAN-SA cover is secondary cover. This means that the
benefits under the DAN-SA Group Policy should be
considered as a “gap” cover. In the case of an individual
having no medical aid benefits for the emergency medical
treatments needed, no alternative travel insurance or
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any other primary form of insurance, DAN-SA will authorise and claim for any usual
and customary expenses incurred in providing emergency medical care, within the
terms and conditions of the group policy. This is the only way in which membership
(including these coverage benefits) can remain affordable.
-- Whenever DAN-SA members are asked to submit supporting documentation to
facilitate the submission of a claim, it should be understood as being a collaborative
process. In other words, members are assisting us in submitting a claim on its own
(DAN-SA’s) behalf so that the benefits of the claim can then be made available to the
member. Should members be on a medical aid or have travel insurance, all accounts
will first be processed by their medical aid or travel insurance.

STEP-BY-STEP PROCESS
Step 1: Call DAN-SA

The DAN-SA Hotline will make all the necessary arrangements for your treatment and
issue GOPs to the service providers, hospitals or healthcare professionals.
From inside South Africa, call us toll free on 0800 020 111. From outside of South
Africa, call us on + 27 828 10 60 10. Remember to save these number on your cell
phone, especially before travelling abroad.

Step 2: Fill in the claim form

In all situations where coverage is offered under the DAN-SA Group Policy, DAN-SA is
required to submit a claim to the insurers on behalf of the member, even in situations
where the DAN-SA Hotline authorised these services and provided a GOP directly to the
service providers.
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In unusual situations where a DAN-SA member needs to claim for expenses incurred for
emergency medical services arranged without the direct involvement of the DAN-SA
Hotline, the DAN-SA Hotline needs to be notified first to register the event. Call DAN-SA on
0860 242 242, or if calling from outside of South Africa, call us on +27 11 266 4903.
Members can contact a DAN-SA medic either on 011 266 4903 or
danmedic@dansa.org for a claim form.

Step 3: Send the completed claim form to DAN-SA

Submit the completed claim form to DAN-SA, together with any relevant supporting
documentation (invoices, receipts, medical reports). Ideally, these should be scanned and
emailed to danmedic@dansa.org
Alternatively, the completed forms and documentation can be:
Mailed to:
DAN Southern Africa Claims
Private Bag X197
Halfway House
Midrand
1685

Couriered to:
DAN Southern Africa Claims
Rosen Office Park, DAN-SA Building
C/O Invicta and Matuka Close
Halfway Gardens
Midrand
1684

Faxed to:
-- 0861 326 329 (from within
South Africa)
-- +27 11 312 0054 (from outside
of South Africa)
-- +27 86 512 9091 (fax to email)

Step 4: Await settlement and final
reconciliation documents from DAN-SA

DAN-SA will arrange settlement of all services and expenses for covered services, reconcile
any short payments with service providers, and arrange for any reimbursements to be paid
out to you. We will also send you a final reconciliation so that they can see what the total
pay-out was.

IMPORTANT REMINDERS
Remember these important key concepts:
-- Please ensure that your DAN-SA membership is up to date.
-- The DAN-SA Hotline must be notified for a claim to be eligible for processing.
-- A claim form must be submitted to allow DAN-SA to claim for services rendered under the
DAN-SA Group Policy cover.
-- DAN-SA will (by law) first attempt to arrange settlement via any relevant medical aid or any
other travel insurance that you may have.
-- If you receive any invoices/statements directly from service providers, kindly forward these to
DAN-SA.
-- Notify DAN-SA if you are travelling to remote areas, overseas or if you will be outside your
country of residence for a continuous period of more than 90 days.
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Mental health
& diving safety

BY DR BLANCHE ANDREWS MBChB, BScMedSci (Hons)
WITH ACKNOWLEDGEMENTS TO DR FRANS CRONJÉ MBChB(UP), MSc

With more and more people affected by
psychiatric conditions worldwide, it is
essential to address its effect on dive safety.
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ervous breakdowns, craziness, emotional disorders and depression – these
are just some of the synonyms listed by Thesaurus.com for mental illness.
The well-known Mayo Clinic defines mental illness as “a wide range of mental
health conditions or disorders that affect your mood, thinking and behaviour”[1].
Often misunderstood, a mental illness, like diabetes or hypertension, often has
underlying or contributing biological causes. Such biological factors should be addressed
primarily, whenever possible, whereupon psychopharmacology may be of value to
further manage these disorders. However, the question we want to address in this article,
specifically, is: what about mental health conditions and diving safety?
First of all, we need to consider exactly how common these conditions are. Generally
speaking, one in three South Africans has at some time suffered from a classified mental
health disorder, as found in a survey conducted in 2009 [2]. In a recent online article,
the Health Systems Trust reported a distinct increase in the prevalence of mental health
conditions in South Africa. In other words, more and more people are being affected by
these conditions. Worldwide, the number of people affected by psychiatric conditions is
expected to rise to such an extent that, within the next 15 years, it will most likely become
the leading cause of disability [3]. These statistics themselves are depressing! However,
let us not forget that mental health conditions are both preventable and treatable. This at
least affords us with some optimism.

N

One in three South Africans has
suffered from a mental health disorder.
It is highly likely that at least a few of our DAN-SA members do suffer from a mental health
issue themselves. That makes this article highly relevant to our members, and we would
like to offer some helpful perspectives on the potential concerns in order to allow them to
better understand both the potential risks associated with mental illness and diving, and
how to mitigate them appropriately.
As stated in the definition, mental illness is an umbrella term for a number of health
conditions affecting the mind [4]. These are traditionally subdivided into the following
disorders, which can be remembered by the simple mnemonic: “Depressed Patients Seem
Anxious, So Claim Psychiatrists”:
-- Depression and other mood disorders
-- Personality disorders
-- Substance abuse disorders
-- Anxiety disorders
-- Somatisation disorder and eating disorders (these two disorders are combined because
both involve disorders of bodily perception)
-- Cognitive disorders (dementia or delirium)
-- Psychotic disorders
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As a general approach to health-related issues, diving safety considerations may be
structured according to the following three elements:
-- Mental illness itself, and its impact on the diver’s psychological ability to function
-- Physical function or the psychomotor performance of the diver
-- Personal accountability

Mental Illness
DIVE
SAFETY

Physical
Function

Social
Responsibility

Dive safety considerations

AN OVERVIEW OF MENTAL HEALTH

Before discussing the three elements influencing dive safety, let us briefly consider the
different types of mental health conditions.
Classifying and describing mental illness is a very complex issue. In many ways, it
encroaches on how we define what it means to be human and how we define what is
normal and wholesome. This quickly becomes a philosophical issue. Generally speaking,
however, the key factors are whether or not particular conditions cause distress and/
or dysfunction to an individual or inhibit their ability to function according to acceptable
parameters. The following general descriptions may be helpful in differentiating the
various categories of mental illnesses at a basic level:

Depression and mood disorders

This group encompasses those disorders in which a person’s general emotional state,
or mood, is excessively elevated or depressed for prolonged periods and appears to be
inconsistent with their circumstances.

Personality disorders

A personality disorder can broadly be defined as a rigid, abnormal pattern of thinking,
functioning and behaving. Certain types of personality disorders, such as a borderline
personality disorder, have a high co-existence with other mental health conditions and
even suicidal behaviour. These are best left for a specialist to diagnose and manage.

Spring 2016

DIVER

Alert

57

Feature Mental Health

Substance abuse disorders

Someone who is dependent on either a legal or illegal drug, or some other psychoactive
substance, is described as having a substance abuse disorder. Bear in mind that alcohol
and nicotine are also considered drugs. An individual who is dependent on a substance is
not able to control their use of it and continues to use it despite the harm it causes both to
themselves and to their relationships.
The questionnaire below provides a good measure of alcohol dependence. Answering
“yes” to two or more of the following questions implies a 95% chance of alcohol
dependence [5]:
1. Have you ever felt that you should cut down on your drinking?
2. Have people annoyed you by criticising your drinking?
3. Have you ever felt bad or guilty about your drinking?
4. Have you ever had a drink first thing in the morning to steady your nerves or to get rid
of a hangover (eye opener)?

Anxiety disorders

These disorders are characterised by intense, persistent, debilitating worry and fear related
to either a specific phobia or to everyday situations. The levels of worry and fear negatively
impact behaviour, work and relationships and may even cause physical symptoms, such as
panic attacks. Some terms that are often associated with anxiety disorders include:
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-- Agoraphobia, which is the fear of being in a situation where there is no escape if
anxiety develops.
-- Obsessions, which involve unreasonable thoughts and fears.
-- Compulsions, which involve repetitive behaviours to relieve fears, for example, a
heightened fear of germs may lead to compulsive hand cleansing to the point of
developing an irritant skin rash.
Note that obsessions and compulsions may affect behaviour in an irrational manner.

Somatisation disorders

A somatic symptom disorder involves excessive focus on physical symptoms (such as pain
or fatigue) to the extent that it causes emotional and physical distress due to a fixation on a
specific sensation (even if serious medical conditions have been ruled out).

Eating disorders

Anorexia nervosa and bulimia are two of the most well-known eating disorders. Any eating
disorder involves dangerous eating habits arising from a discordant body image. These
dangerous eating habits not only affect body weight but may lead to other adverse health
effects (such as dehydration, weakness and heart problems) that are incompatible with
diving.

Cognitive disorders

These disorders (which include dementia and delirium) involve difficulties with memory,
thinking, judgment and language. An example is Alzheimer’s disease. Often these
individuals may not be aware of their incapacitated cognition. As Oliver Sacks, a famous
neurologist and author once said, “If a man has lost a leg or an eye, he knows he has
lost a leg or an eye; but if he has lost a self —himself — he cannot know it, because he
is no longer there to know it.” The degree of loss of “self” varies with the severity and
progression of the underlying disorder.

Those with psychotic disorders have
“lost themselves” and do not know it.
Psychotic disorders

As in the cognitive disorders, those with psychotic disorders have “lost themselves” and
do not know it. Psychotic disorders are characterised by extremely disordered thinking and
behaviour, delusions and hallucinations.
It is clear that mental health conditions cover a diverse range of presentations.
Individually, each type of presentation can range from a mild form of disease to a severe
illness requiring hospitalisation. Thus, both the type of presentation and disease severity
influence the individual’s fitness to dive.
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DIVE SAFETY CONSIDERATIONS
Psychological and cognitive performance

Specific conditions that may affect a diver’s cognitive ability (perception, understanding,
insight) and how these feed into rational decision-making underwater include:
-- Depression and mood disorders: The inability to concentrate and distractibility are
well recognised associations with depression and the manic component of bipolar
mood disorder. Severe depression can be associated with psychotic symptoms. This may
preclude the diver from making sound rational decisions underwater. These symptoms
may improve with the correct treatment and it is in their uncontrolled form that they
are the most dangerous.
-- Substance abuse disorders: An acutely intoxicated individual is in an induced
psychological state that is incompatible with safe diving. In addition, research has
shown that chronic drug use can lead to impaired memory, attention deficits and the
inability to make sound decisions [6].
-- Anxiety disorders: Uncontainable anxiety exacerbated by the diving environment may
lead to panic and actions that place a diver and his buddy or team at risk. An example
would be panic leading to an uncontrolled ascent.
-- Somatisation disorders: A diver with this condition will view a minor ache as
serious neurological decompression sickness. This may lead to unnecessary special
investigations and added stress on the diver.
-- Cognitive disorders and psychotic disorders: The significant loss of cognitive capacity
and insight associated with these two groups, if untreated and not controlled, is
incompatible with safe diving.

Physical performance

Both the mental health condition itself and/or the type of medication prescribed may affect
the divers physiology and physical performance when underwater.
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Mental health conditions
Specific conditions affecting physical performance include:
-- Substance abuse disorders: Substance abuse not only affects mood and cognition but
can have a number of effects on the rest of the body as well. These include:
• Lung and heart damage associated with smoking
• Heart, pancreas, liver and kidney damage secondary to alcohol use
• Heart, liver and kidney damage associated with other illegal substances
Damage to these organs as a result of substance use may adversely affect the diver’s
ability to compensate physiologically when underwater.
-- Anxiety disorders: Physical symptoms related to anxiety include sweating,
shortness of breath, chest pain, muscle tension and headaches. These symptoms
may be manageable on the surface but can have a devastating effect if experienced
underwater. In addition, symptoms after a dive may be confused with decompression
illness.
-- Eating disorders: Bulimia nervosa involves repeated episodes of binge eating followed
by self-induced vomiting to ensure that no weight gain occurs. This can lead to
electrolyte imbalances as well as damage to the stomach and oesophagus [7]. Anorexia
nervosa refers to cases wherein the affected individual self-starves which, in turn,
results in undernutrition. The body is then unable to function properly and damage to
a number of organs occurs. The affected individual simply cannot cope physiologically
underwater.
-- Cognitive disorders: A number of systemic medical conditions can result in delirium.
These conditions in themselves are serious enough to preclude diving. The underlying
cause of delirium, when treated, usually results in a reversal of the mood state and
return to normal physiological function.
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Medication
Generally speaking, medication used to alter mental states (psychotropic medication or
psychopharmacology) falls into five broad classes, which can be remembered by the DAMPS
mnemonic:
- Anti-depressants
- Anti-anxiety drugs
- Anti-manic agents or mood stabilisers
- Anti-psychotics
- Stimulants
As with any medication, each drug requires individualised assessment of the drug, the
disease, the diving environment and their interactions. A detailed discussion of each
individual drug is beyond the scope of this article. A very useful lecture on medication and
diving can be found on the DAN-SA website
(dansa.org/blog/2014/12/31/medications-drugs-diving) and is applicable in the context of
psychiatric medication [7].

Drugs

Interaction

Interaction

Disease

Interaction

Diving

Drug considerations and diving [6]

Personal accountability

The signs and symptoms associated with mental health conditions can be invisible to
the untrained eye. The diver has a responsibility to take ownership of his/her individual
diagnosis. They need to be aware that irresponsible actions on their part would endanger
their own safety and that of their dive team. Personal accountability would involve the
following:
-- Self-awareness: The individual diver should be well educated and aware of his or her
condition. As far as reasonably possible, he should recognise warning symptoms that he
or she is sub-optimally controlled and may need to seek medical advice before diving.
-- Accountability to a trusted figure: There is always the possibility that the diver may
not realise that they are sub-optimally controlled and may be a danger to themselves
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or to others. That is, they lack personal insight into their condition. For this reason,
it is strongly advised that the diver has a key, trusted person who is aware of their
condition, of the risks inherent in the dive environment and who has the authority to
advise against diving if needed.
-- Recognition of limits: The diver should recognise their own mental and physiological
limits in the dive environment in terms of the chosen depth, method of diving and
diving specialities.

CONCLUSION

There are a number of different mental health conditions, with different symptoms and
treatment options. A uniform measure of control can be applied to all of them. This
measure of control is that the diver is in remission from the condition. “In remission”,
as described in an excellent DAN Europe article on psychiatric fitness to dive, suggests
that the diver has no symptoms of illness [8]. Under certain conditions, diving may be
reasonable when individuals have only very mild or residual symptoms.
There is no single blanket statement that can be made for all mental health conditions
and diving. Each case needs to be decided on an individual basis. However, consideration
of three important factors namely, the diagnosed mental health condition and its effect on
cognitive and physical performance, the prescribed medication and personal accountability
will provide a sound basis for any decision on fitness to dive and diving safety. Most
importantly, the final decision on fitness to dive should be made by the diving medical
practitioner in conjunction with the diver’s treating psychiatrist. The diver should have the
emotional and cognitive stability to perform his dive competently, safely and without risk
to himself/herself or others.
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BOSU
Training

BY DR JESSICA B ADAMS (PhD) AND JAIME B ADAMS

A

2

that any amount of exercise is better
than none at all. If you can intersperse
these exercises throughout your day,
you will reap the greatest benefits.
Proper form always takes precedence
over speed and number of rounds and/
or repetitions. It is essential to train
your nervous system to recruit the
right muscle fibres for each movement.
Improving muscle memory will
ultimately allow you to reach higher
levels of performance.
Try to do three rounds of the
following exercise sequence. If you only
have the time or stamina for a single
round, that is great too! You will be able
to do more in less time as your fitness
improves.

10 per side

10 per side
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FRONT LUNGES

1

SIDE LUNGES
64

FRONT LUNGES

1. Begin by standing with your feet
together on the BOSU ball, with the
round side facing upward.

SIDE LUNGES

1

10 per side

Tip: Keep a slight bend in your knees
when standing on the ball to assist with
balance.
Challenge: Between lunges, hop from
one side to the other rather than
returning to standing.

1. Begin by standing with the BOSU
ball about 60cm in front of you
(depending on your height), round
side up.
2. Lunge towards the ball, placing one
foot on top of it.

2

3

2. Step to the side and squat down,
pushing your bottom backwards,
keeping your eyes slightly up and
forcing your weight through your
heels.
3. Push off to return to standing with
your feet together on the ball.
4. Repeat on the opposite side.

1
3

SIDE-PLANK DROPS

BOSU balance trainer (or
BOSU ball) is an effective
tool for adding balance
and stability training to your workouts.
Balance is important for managing dive
gear on a rocking boat and stability is
key for manoeuvring underwater where
your muscles must pull on your core to
propel you. A BOSU ball consists of a
flat plane on one side and an inflated
vinyl hemisphere on the other. The
name “BOSU” is an acronym for the
term “both sides utilised.”
BOSU training can help you diversify
your exercise routine, push through
fitness plateaus, improve stability and
balance as well as keep your routine
interesting.
The greatest benefits of exercise are
seen when comparing people who do a
moderate amount of exercise to people
who do not exercise at all, which shows

2
3

BOSU Training Fitness

3. Drop your back knee close to, but
not touching, the ground.
4. Push off to return to a standing
position.
5. Repeat on the opposite side.
Tip: Keep your torso upright while
keeping your front heel on the ball.
Momentum may lead your trunk
forward, but maintain control, keeping
your eyes and chest slightly upward.
Challenge: Try adding dumbbells. First
just hold the weights, then progress to
adding a bicep curl or curl to shoulder
press.

SIDE-PLANK DROPS

1. Begin by lying on your side with your
forearm on top of the BOSU ball.
2. Your feet should be spread apart,
with your top foot forward.
3. Elevate your hip to achieve a sideplank position.
4. Drop your hip to touch the floor.
5. Return to the side-plank position.
Tip: If this is uncomfortable, you can
start supported by your knees rather
than your feet. Keep your forearm
directly beneath your shoulder.
Challenge: Stack your feet rather than
separate them. If that is still easy, try

lifting your top leg as you lift your hip
off the ground.

4. Do a push-up, or stay in the plank
position for a 20 count, if possible.
5. Step or jump with your feet forward
towards the ball.
6. Hinge at your hips and stand back
up.
7. Extend both arms upwards, pressing
the ball toward the sky.

ONE-LEGGED BRIDGES

(10 per side)
1. Start by lying supine (on your back)
with the round part of the BOSU ball
right under your knees.
2. Place the sole of one foot near the
top of the ball.
3. Elevate your hips by pressing into
the sole of your foot while keeping
the other leg straight.
4. Squeeze your glutes and hold the
position for two breaths at the top of
the movement.
5. Relax and repeat.

Tip: Keep your chest up, making sure
your back does not round during the
movement. Maintain a tight core and
do not allow your abs to sag in the
plank and/or push-up portion of the
movement.
Challenge: Add a jump after the
shoulder-press portion of the
movement.

Tip: Try to keep your knees together.
Challenge: Try to push your hips higher
and hold for five breaths.

Note that to avoid
an increased risk of
decompression sickness,
DAN recommends that divers
avoid strenuous exercise for
24 hours after a dive. During
your annual physical exam or
following any changes in your
health status, consult your
physician to ensure that you
still have medical clearance
to dive.

BURPEE PUSH-UPS

1. Begin by standing with your feet
shoulder-width apart and holding
the BOSU ball at chest height, flat
side towards you, with your arms
bent.
2. Squat down and hinge at your hips
to place the curved side of the ball
onto the ground.
3. Step or jump back into the plank
position.

1
2

3

BURPEE PUSH-UPS

ONE-LEGGED BRIDGES

2

4

10 per side
1
3

Start with three and work
your way up to 15 push-ups
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Medline Q & A

Medical queries
& answers

BY THE DAN MEDICAL STAFF

The DAN-SA medical information line is here to answer all your divingrelated medical questions. You can reach the medical staff by calling
0800 020 111. You can also send an email to danmedic@dansa.org

Q

I understand that feeling tired
after a dive may be a symptom of
decompression sickness (DCS), but I
almost always feel tired after diving.
Should I be concerned?

A

The expectation of normal (i.e.,
non-pathological) tiredness following
diving varies from person to person.
Factors such as individual fitness,
thermal stress, gear constriction,
diving skill, work completed during
the dive, psychological stress (positive
or negative) and distraction can all
66
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affect how tired one feels. While these
variables make it difficult to quantify
tiredness as a symptom of DCS, unusual
fatigue has long been documented in
association with other symptoms of
DCS.
The mechanism behind fatigue as
a symptom of DCS remains elusive,
although it is possibly a response to
a cascade of physiological events
taking place in various tissues. It
could be through direct stimulation of
nervous tissues or indirectly through
the stimulation of other tissues. It is

possible that the attention currently
being directed toward identifying
biochemical markers of DCS will
help resolve the questions. In the
meantime, it is reasonable to say that
DCS represents a complex, multifocal
response to a decompression injury.
Unusual or “undue fatigue” (that in
excess of normal fatigue for a given
individual and diving exposure) is a
recognised symptom.
NEAL W. POLLOCK, PH.D.

Q & A Medline

Q

In a few weeks I will be doing my
first dive trip on a live-aboard. Several
friends of mine who are veterans of
live-aboards suggested I use a sleep
medication (zolpidem or zopiclone),
since travel and the environment can
disrupt normal sleep patterns. I would
like to use them so as not to be sleep
deprived, but how safe are they in a
context of frequent diving?

A

Both medications have been
shown to be less problematic for
most individuals than other hypnotics
or sedatives. However, they are not
without risk. There is evidence, both
from clinical trials and field reports, that
misuse of these medications can impair
one’s ability to safely drive a car. The
physical and cognitive skills required for
diving are very similar to the demands
of driving, so it is reasonable to draw
a parallel between the two activities.
To reduce the risk of impairment, it is
essential to take either medication as

directed. The medication should be
taken just prior to retiring for a night of
eight hours of uninterrupted sleep.
Time-zone changes may affect
circadian rhythms, and employing
measures to adjust will help sleep
disturbances. Many divers find the active
environment extremely conducive to
sleep and are pleasantly surprised at
their ability to sleep well at the end of a
busy dive day.

Time-zone changes
may affect circadian
rhythms.
It is important to discuss the use of
these medications with your doctor to
determine if they are appropriate for
you, especially if you are taking other
medications or have medical conditions
such as sleep apnoea. It is equally

important to try the medication well in
advance of your dive trip to assess its
effects and any potential impairment in
a safe and familiar environment.
Another important factor to consider
is that one of the medications you
mentioned requires less time than the
other for the body to eliminate. This
does not preclude the use of either,
but depending on your sensitivity the
shorter-acting medication may be a
prudent choice. In addition, there is
some clinical evidence that people
65 years and older may take longer
to eliminate the medication from the
body. If you awake in the morning after
using the medication fully alert and
unimpaired, diving is possible. This will
require a brutally honest evaluation
by you and your dive buddy; most
medications have rare side effects, and
it is important to determine whether
yours is the rare case.
MARTY MCCAFFERTY, EMT-P, DMT
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Understanding HIRA
in the context of South African law
BY LOUIS ENGELBRECHT BA LLB

Brush up on South African law and learn how this
applies to the recreational diving environment
through the HIRA Programme.
ave you ever heard of Robinson Crusoe? Well, as the story goes, a man got
marooned on a deserted island, managed to stay alive until he got rescued,
and then lived to tell the tale of his adventures. During most of his time on
the island, he was completely alone. So, do you think he followed a legal system to govern
his daily conduct? No, I certainly doubt it. In fact, I rather suspect that his only concern was
survival. So, where does the idea of “law” come from?
The phenomenon called “law” is actually the result of two (or more) people “getting
together” to allow them to co-exist constructively. To achieve this, rules (made up of
specific rights and responsibilities) are developed to organise their behaviour. This is a
typical characteristic of humanity: formulating rules to govern behaviour.

H
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So, where do these rules come from? This is a good
question. Although there is much diversity amongst the
details of the laws of individual nations and communities,
the origins of most legal systems can be dated back to
antiquity: Central concepts of fairness, moral justice and
the protection of property have been assimilated from the
Bible (Noachide Laws and the Ten Commandments), the
Babylonian Laws (The Code of Hammurabi) and from Roman
Imperial legal templates. While many of the central themes
are retained across all legal systems, the basis on which
fairness is decided, and the methods for determining legal
consequences, varies considerably.

The origins of most legal systems
can be dated back to antiquity.
Detailed knowledge of the interpretation of law may not
be expected of everyone, but it is a well-stated axiom that
“ignorance of the law is no excuse”. We therefore do need a
basic understanding of the legal system in South Africa (or
our country of residence), the sources of law, the hierarchy of
the courts and the processes of legal reasoning with special
attention to the doctrine of precedent1. It is also important
to understand classifications of the law, fundamental
legal concepts and more specifically, the current trends
and developments in the science of law. For those readers
involved in diving businesses, such as dive leaders, this is
even more relevant.
South Africa has a hybrid or mixed legal system. It was
formed by the interweaving of a number of distinct legal
traditions, namely a system inherited from the Dutch, a
system inherited from the British and a customary law
system inherited from indigenous Africans (often termed
African Customary Law, of which there are many variations
depending on the tribal origin)2. Readers must also be
aware of the development of a culture of public law,
through the fluctuating fortunes of the rule of law, followed
by a section on the role of law in the transformation to
constitutional democracy, transformative constitutionalism

and transformative legal culture. The main point is that South
African law has more than one source.

LEGISLATION

Public policy is part of the application of laws as listed below.
A community’s boni mores (good behaviour) is reflected
in the manner in which its courts apply legal principles.
Before South Africa became a republic, this was evident in
the application of our laws as they were somewhat different3.
Apart from a community’s boni mores, other considerations
may also have bearing on a court, such as the judge of the
highest court or even justices (members of court) who are
likely to be strong-minded people. As such, these people may
foster certain predispositions affecting their impartiality on
the general subject-matters over which they would preside4.
The following case laws (court decisions) form part of public
policy and the application of law:
-- Common law
-- Custom law
-- Old writers/authors
-- Indigenous law

Public law versus private law

The main difference between public and private law lies
in the nature of the parties involved. Unlike private law,
public law pertains to the interests of society as a whole as
it includes administrative, constitutional, criminal, municipal
and international law5.
Private law, on the other hand, assists citizens to resolve
issues amongst themselves. It affects the rights and
obligations of individuals, families, businesses and small
groups. It exists to assist citizens in disputes that involve
private matters and its scope is more specific than that of
public law6.

Crime versus delict

The distinction between crime and delict is an important
one. Both crimes and delicts may be described as unlawful,
blameworthy acts or omissions. However, broadly speaking,
a delict represents a wrong towards an individual or entity.
Such an action causes damages, thus the offender may be
required to provide compensation to the complainant. A
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crime, on the other hand, represents a wrong against society
and is punishable by the State. Many wrongful actions
may involve both private and public components. It is not
uncommon for both legal processes to be followed in certain
situations.
Perhaps the easiest distinction between crime and delict
can be seen in the nature of the legal ramifications and
sentences that follow: Where a delict has been committed,
the guilty party is ordered to pay compensation to the
complainant, the purpose of which is to provide restitution.
With crime, on the other hand, the punishment takes on the
form of retribution and the prevention of further crime with
deterrence and/or rehabilitation of the offender (and other
potential offenders) as its primary goal.
With crime, the emphasis is often more on what the
convicted person loses, such as the loss of freedom by
incarceration in the case of crime, than on what the wronged
party gains, such as compensation as in the case of a delict.

Precedent (stare decisis)

The rule “stare decisis” applies to judicial decisions made
by the courts. It implies that a decision made by a court is
binding upon the court that made the pronouncement, as well
as all courts subordinate to that court.
As such, a pronouncement by the Constitutional Court,
which represents the highest authority in our country,
becomes binding on all the subordinate judicial systems,
including the Appellate Division of the High Court, which is
the highest court of appeal outside of constitutional matters7.
Similarly, a decision by the Appellate Division is binding upon
all subordinate courts in South Africa, whereas a provincial
division of the High Court is bound by its own decisions. Such
decisions are also binding upon a local division of the High
Court and on a single judge in the same province8. Local
Divisions have concurrent jurisdiction with the provincial
divisions (South Gauteng High Court, North Gauteng High
Court) within defined areas. All divisions of the High Court,
except local divisions, have appellate and review jurisdiction
in respect of inferior courts within their territorial areas. Such
decisions therefore become law.
Inferior courts, such as magistrate’s inferior courts, have
limited jurisdiction and are bound by decisions of any division
of the High Court. A magistrate’s court must therefore adhere
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to decisions made by the High Court for the province in which
the particular magistrate’s court is situated. If no relevant
decision exists for a specific circumstance, and a relevant
decision was made by a High Court in another province, the
magistrate will then follow that decision.

HAZARD IDENTIFICATION
AND RISK ASSESSMENT

Now that we have provided a broader legal framework, we
need to consider how this applies to recreational diving.
All dive businesses, centres and resorts may be affected by
mishaps from time to time. These may be of either a criminal
or an accidental nature. By crime we are not necessarily
referring only to petty theft or assault; it may also include
inadvertent transgressions, such as the careless destruction
of the environment or even transporting clients in a motor
vehicle without the driver having a valid professional diving
permit licence. The important thing here is to be familiar with
the relevant laws so that these situations can be avoided. This
is one of the roles of LegalNet – to make you aware of them.

There are certainly many hazards
and risks involved in running a
diving business.
The other relates to non-criminal losses, typically called
accidents. Accidents may not be avoided completely, but the
chances of them occurring may be minimised, and the impact
can be mitigated by posting suitable signage, conducting
relevant dive briefings and having first aid equipment on
hand. To be sure, there are certainly many hazards and risks
involved in running a diving business. The central issue is
doing due diligence. Again, LegalNet would like to assist you
in this process, which is where HIRA comes in.
As part of its mission, DAN-SA aims to make every
dive accident and injury free. This includes protecting the
environment in which diving activities occur. For this purpose,
DAN-SA has introduced the HIRA Programme. The intent of
the HIRA Programme is to address the avoidance of delict.

Understanding HIRA Legal

In other words, by doing due diligence, dive businesses can
show that any wrong or harm inflicted on a third party was
purely accidental rather than being the result of negligence.
Although the intention is not primarily to safeguard dive
businesses against crime, a safe environment also includes
protection of the diving business and its clients, which may
therefore extend towards the protection or prevention of
exposure to any endemic criminal hazard.
How HIRA works, in practice, is as follows: In response to
a request by dive business, an on-site HIRA will be performed
at your premises. The goal of this is to serve both as a
management review and internal audit tool to improve safety
of your facility and its operations. This report is purely to
assist you. It does not constitute accreditation of any kind, nor
does it confirm compliance with any external standard.

Purpose

Scope

The basis of the process is an analysis of the risks associated
with a variety of potential hazards that are inherent to:
-- Administrative and managerial processes
-- Retail and training activities
-- The provision of appropriate breathing gases to clients
-- The operation of transport vehicles
-- The operation of boats and diving vessels
-- The provision and utilisation of diving equipment
-- Emergency responses and management
-- Staff and public health and safety
-- Legal liability issues
Each identified risk has been considered in the context
of actual, quantifiable hazards and this facility has been
assessed for compliance with specified industry requirements
that mitigate, remove or acceptably contain these potential
hazards or hazardous situations or prevent them from arising.
In conducting this audit, various statutory documents are
consulted. Some of these include:
-- Occupational Health and Safety Act, 1993 (Act No. 85 of
1993) together with the applicable Regulations such as
Noise Regulations, Hazardous Chemical Substances and
more
-- Compensation for Occupational Injuries and Diseases Act,
1993 (Act No. 130 of 1993)
-- Environment Conservation Act, 1989 (Act No. 73 of 1989)

The HIRA Programme and the associated detailed reports
have been specifically developed for diving operators and
their associated facilities that serve recreational divers. As
such, the scope covers the technical, operational, legal and
administrative aspects of these facilities.

The primary purpose of this report is to provide the
business owner with a current and documented stepby-step assessment of the safety status of their facility.
This document is both informative and instructive. The
information component contains the report on actual or likely
risks and the compliance or non-compliance areas based on
minimum applicable industry requirements. It also provides
a framework for further safety assessments and external
reviews. The instructive component provides guidance and
recommendations for the enhancement of facility safety and
the ongoing improvement of certain operational aspects,
as well as offering suggestions for possible future facility
upgrades.

Basis
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-- Employment Equity Act, 1998 (Act No. 55 of 1998)
-- Labour Relations Act, 1995 (Act No. 6 of 1995)
-- Basic Conditions of Employment Act, 2002 (Act No. 11 of
2002)
-- Fire Brigade Services Act, 1992 (Act No. 134 of 1992)
-- National Road Traffic Act, 1996 (Act No. 93 of 1996)
-- National Building Regulations and Building Standards Act,
1977 (Act No. 103 of 1977)
-- South African Maritime Safety Authority (SAMSA)
directives applicable to boating and diving operations
-- Local by-laws
On a final note, I am sure that this information will be of great
value to our members. For further enquiries, you are welcome
to contact our DAN-SA offices at 0860 242 242 or email us at
danlegal@dansa.org

FOOTNOTES:
1. The concept of “precedent” is discussed in a later section under
“stare decicis”. Essentially, it makes provision for the interpretive
evolution of the application of law within the hierarchy of the court
system, which is to say: the interpretation of law is refined, by the
outcome of its application in the process of practical justice, in such
a way that pronouncements by superior courts become binding on
subordinate ones. As such, previous judgements have bearing on
future ones with certain regional and national peculiarities.
2. These traditions have had a complex interrelationship. The English
influence is most apparent in the procedural aspects of the legal
system and methods of adjudication. The Roman-Dutch influence
is most visible in its substantive private law. So, as a general rule,
South Africa follows English law in both criminal and civil procedure,
company law, constitutional law and the law of evidence. Conversely,
Roman-Dutch common law is followed in the South African contract
law, law of delict (tort), law of persons, law of things and family law
to name a few. With the commencement of an interim Constitution in
1994, and its replacement in 1997, the current Constitution of South
Africa has brought an additional strand to this “weave”.
3. We refer our readers to a judgement of the Constitutional Court:
President of the Republic of South Africa and Others versus South
African Rugby Football Union and Others 1999 (4) SA 147 (CC) A
1999 (4) SA p147. In this matter, the Constitutional Court said that
absolute neutrality on the part of a judicial officer could hardly, if
ever, be achieved. It was appropriate for judges to bring their own
life-experience to the adjudication process. In a multi-cultural,
multi-lingual and multi-racial country, such as South Africa, it could
not reasonably be expected that judicial officers should share all the
views and even the prejudices of those persons who appeared before
them.
4. The impact of these propensities cannot be predicted, however, even
if these were to be known within the public domain, they are not
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BRUSH UP ON THOSE
LEGAL TERMS
Appellate: Concerned with or dealing with applications for
decisions to be reversed.

Boni mores: A term broadly denoting good behaviour, good
public policy and proper moral sentiment.
Delict: A violation of the law.

Stare decisis: The legal principle of determining points in
litigation according to precedent.

5.

6.

7.

8.

considered a valid basis for disqualification. Instead, they would be
disregarded as random circumstance. Along a similar vein, the fact
that a judge may be familiar with, or related to a particular person
or a group of persons who appear before him, is not in and of itself
considered to be a valid concern in terms of judge-bias.
Public law deals with issues that affect the general public or state,
thus society as a whole. Its scope covers some of the following
laws: Administrative laws that govern government agencies such
as the Department of Education and the Department of Health;
constitutional laws that protect citizens’ rights as afforded in the
Constitution; criminal laws that relate to crime; municipal laws,
which are ordinances, regulations and by-laws that govern a city or
town; and international laws that oversee relations between nations.
Private law includes: Contract law that governs rights and
obligations of those entering into contracts; law of delict, which
include the rights, obligations and remedies provided to someone
who has been wronged by another individual; property law that
governs forms of property ownership, transfer and tenant issues;
succession law that governs the transfer of an estate between
parties; and family law that governs family-related and domesticrelated issues.
If, however, the Constitutional Court is convinced a decision was
wrong, due to some manifest oversight or mistake, it will deviate
from such a previous decision. A single judge in a province is bound
by a decision of a single judge in the same province unless he is
completely satisfied that the former decision was incorrect and it
is clear that a mistake was made. A provincial division is not bound
by the decision of another provincial division, and a single judge in
one province is not bound by the decision of a division in another
province.
This hierarchy of laws is similar to, for example, diving gas laws:
Charles, Boyle and Gay-Lussac’s laws are subject to the general gas
law which, in turn, is subject to the ideal gas law.

Understanding HIRA Legal
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Taravana
Fact or fallacy?

BY DR DANILO CIALONI DMD

A unique form of decompression illness
associated with breath-hold diving is discussed,
including research and recommendations.
ecompression illness (DCI) is mainly associated with compressed gas
diving or caisson work. However, since 1965, diving researchers have
become increasingly aware of a curious cluster of neurological symptoms
associated with breath-hold diving, but not attributed to hypoxia of ascent [1,2].
The condition, known as “taravana” amongst pearl divers of the Tuamotus (a chain
of islands and atolls in French Polynesia), has increasingly become accepted as a
unique form of DCI [3]. The typical presentation is a rapid onset of partial paralysis,
visual problems, difficulties with hearing or speech [3], and even cases of loss of
consciousness and death [4]. Although scans have confirmed that it is an injury to the
brain [5,8], the underlying mechanism is not completely understood. For instance, it is
not clear whether it is primarily the result of arterial gas embolism [9,10], or due to the
formation of inert gas bubbles within the brain itself [4,11]. Either one or both of these
mechanisms may be involved in developing taravana; conceivably, it might also be
something much more complicated than the usual dichotomous understanding [12].
Bubble detection methods have been used quite widely to assess decompression
stress. Similarly, they have been employed to predict the chances of developing
decompression disorders following decompression. Of the various available methods,
precordial Doppler and cardiac ultrasound are the best known. Doppler detections have
confirmed the presence of bubbles in breath-hold divers [11]. However, Doppler bubble
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findings have been somewhat at odds with the severity of
symptoms that have been reported. Also, recent advances
in ultrasound technology have made it more feasible to use
cardiac ultrasound to better quantify the risk.
In 2013, the author of this article, together with a team
of DAN Europe researchers, was able to show significant
intracardiac bubbles following breath-hold diving using a
two-dimensional cardiac ultrasound. Using conventional
cardiac ultrasound methods and an established scoring
method [13], significant bubbles were observed in a group
of spearfishermen after performing repetitive breath-hold
dives under laboratory conditions. Based on this discovery,
the team decided to employ a well-recognised decompression
algorithm to determine if it would be able to predict
the accumulation of inert gas during breath-hold diving
excursions associated with detectable bubbles. If so, and if
post-diving bubbles could be predicted mathematically, this
might suggest that the risks for developing taravana might
be minimised by following the same principles used for safe
decompression after compressed gas diving.

Doppler detections have confirmed
the presence of bubbles in breathhold divers.
With this objective in mind, various repetitive breath-hold
dive profiles were recorded for depth, dive time, bottom
time, descent and ascent rates and gradient factors1 (GF), all
calculated through the use of the Bühlmann ZH-16 Model C
[13,14]. However, most of the profiles had very low GF,

typically 33% or less of the maximum value. This approach
seems unable to predict the appearance of inert gas bubbles
following breath-hold diving. Therefore, there is reason to
suspect additional predisposing mechanisms. Something else
must be involved that makes breath-hold divers uniquely
vulnerable compared to the inert gas dynamics associated
with compressed gas diving.
In evaluating various spearfishing divers, the physiology
of breath-hold diving, and the specific practices associated
with taravana, a new theory has emerged. It would seem
that it may be due to the following factors, namely the
pooling of blood in the lungs during the dive with an
associated additional uptake of inert gas from the lungs to
the blood. This would be followed by a rapid shift of blood
upon returning to the surface that might explain the level
of bubbles observed in the heart even in the absence of
significantly elevated tissue inert gas saturations as would be
predicted by usual decompression algorithms.

RECOMMENDATIONS

Based on this research, the following recommendations have
been made:
1. Breath-hold diving has become increasingly popular in
recent years. Those involved in the sport push towards
ever-increasing depths (particularly those who engage in
either competitive breath-hold diving or spearfishing). As
a result, the incidence of taravana is expected to increase,
unless additional precautionary measures are introduced
as normative practice.
2. Even though the risk for developing taravana cannot be
predicted using traditional decompression modelling,
this does not mean that recommendations cannot be
made. In as far back as 1965 a “surface recovery time” of
at least three times the total breath-hold dive time was

FOOTNOTE:
1. Gradient factors (GF) are an expression of inert gas supersaturation of theoretical tissues or compartments within the body during ascent and
surfacing. They offer a mathematically manageable method of determining which of these theoretical compartments appear most vulnerable to
bubble formation, for example, the leading tissues or compartments. During the original table development, and based on actual testing, maximum
GFs were determined for each of the theoretical tissues which have been expressed as maximum values (or M-values) of inert gas saturation for the
16 “tissues” considered by the Bühlmann ZH-16 Model C.
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recommended by the United States Navy [15]. Therefore,
in lieu of more specific advice, it is also recommended that
although the exact cause may be elusive to some extent,
the manifestations of taravana are consistent with DCI.
The same first aid and treatment measures are therefore
recommended: 100% oxygen first aid and prompt referral
for recompression for neurological symptoms following
deep, repetitive breath-hold diving.

conservative than those used regularly in the open
ocean. Until we find better predictors of taravana, we
strongly recommend that all divers follow the empirical
precautionary principle of spending at least three times the
duration of their dive at the surface in order to recover.
Research is ongoing. Breath-hold divers who are interested
in participating in this research are welcome to contact
research@dansa.org

CONCLUSION

The main conclusions of this research are threefold:
3. Significant intracardiac bubbling has been observed
following repetitive breath-hold diving. This supports the
idea of a bubble-related cause of taravana.
4. Current decompression models are unsuitable for
predicting breath-hold related bubbles and, consequently,
the risk of developing taravana.
5. It is noteworthy that the experimental dive profiles
used for the study, which produced bubbling, are more

This two-dimensional cardiac ultrasound shows the incidence of grade
four Eftedal and Brubakk scale intracardiac bubbling following a
series of breath-hold dives.
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Products Catalogue
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OXYGEN UNIT
This standard DAN oxygen unit is specially developed to treat injured
divers and includes a 2.5 ℓ pin index oxygen cylinder. The unit delivers
100% oxygen when using the demand valve, about 75% oxygen when
using the non-rebreather mask and about 50% oxygen when using an
oronasal resuscitation mask. This unit can provide oxygen to two divers
simultaneously.

MEMBER PRICE: R12 000.00
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Catalogue Products

H 20 DRINKING BOT TLE
MEMBER PRICE: R270.00

Hydrate responsibly with the “more water, less bubbles” drinking bottle. The slogan
refers to DAN’s safety campaign on the importance of diving and hydration. This 750 mℓ
drinking bottle is made of 100% aluminium and is infinitely re-usable. The bottle
features a twist-off cap for easy drinking, plus a carabineer that clips anywhere for
convenient water or energy drinks on the go.

SAFETY LIGHT AND WHISTLE
MEMBER PRICE: R425.00

With a large carbineer loop, you can hang this tiny safety light from your BCD or attach
it to your wrist. It is waterproof to 100 m and packs a 45 lumen LED (batteries included).
The compact whistle is designed to have no moving parts, making it immune to freeze or
any other deterioration, and can be blown underwater. Its sound can be heard above the
ocean’s ambient noise, the roar of engines, breaking waves and gale-force winds.

MEN’S SUMMER T- SHIRT
MEMBER PRICE: R110.00

This men’s navy blue summer T-shirt features the DAN-SA logo with artwork on the
front of the shirt as well as on both sleeves. It is available in the following sizes: XL and
2XL. Browse DAN-SA’s online store for more T-shirt options such as the ladies’ navy blue
summer T-shirt, which is available in M to 2XL; and the unisex summer T-shirt, which is
available in M to 3XL.

MEMBERSHIP TAG
MEMBER PRICE: R35.00

Clipped to your BCD, this tag lets everyone know that you are a DAN-SA member, which is
crucial in case of an emergency. These tags are only available to active DAN-SA members
(main members and diving family members).

PL ACING YOUR ORDER
All orders can be placed at your nearest diving school, with DAN-SA at 0860 242 242
or by clicking the shopping cart icon. All prices include VAT at 14%. E&OE.
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Listing Industry Partner listing

Industry Partner
listing

KEY:
DAN Industry Partner Platinum Status
DAN Training Centre		

EASTERN CAPE

Scuba 101 • 079 454 5766

Offshore Africa
082 256 9414

Scuba Diving 4 U • 082 440 3089

GAUTENG

Scuba Evolution • 011 436 0670

2 DIVE 4 SCUBA
011 475 1434
www.2dive4.co.za

Scuba Magic
011 760 4523

Wobbegong Dive
010 224 0316

KWAZULU-NATAL

2nd Breath Scuba Diving •
039 317 2326
Adventure Mania – Sodwana Bay •
083 653 7824

Aquamania • 083 236 5855

SCUBAVERSITY
011 958 2418
www.scubaversity.co.za

DAN-SA
0860 242 242
www.dansa.org

SCUBA WORLD INTERNATIONAL
082 458 1551
www.scubaworld.co.za

Intense Adventures (Pty) Ltd
079 876 3099

SUBMERGETECH
084 851 5732
www.submergetech.co.za

North Coast Scuba • 032 946 1742

TWIN PALMS SCUBA
011 454 1722
www.twinpalms.co.za

NORTH WEST

7th Heaven Scuba • 079 697 2778

Mzansi Scuba Diving Academy •
010 221 1006
OCEAN COMOCEAN
012 997 5374
www.oceancom.co.za
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CALYPSO DIVE USHAKA
031 332 0905
www.calypsoushaka.co.za
Meridian Dive Centre
039 978 2403

Umhlanga Scuba • 082 469 4699

Potch Scuba • 018 293 1930

Industry Partner listing Listing

KEY:
DAN Industry Partner Platinum Status
DAN Training Centre		

WESTERN CAPE

Adrenalised Diving • 081 777 0067
ALPHA DIVE CENTRE
021 854 3150/1
www.alphadivecentre.co.za
Dive Action • 021 511 0800
Indigo Scuba Diving Centre •
083 268 1851
Learn To Dive Today •
021 785 1935
PISCES DIVERS
021 786 3799
www.piscesdivers.co.za

DAN Industry Partner Gold Status
DAN Diving Safety Partner

MOZAMBIQUE

Azura Retreat @ Gabriels •
00 258 293 84011 467 0907
Back to Basics Adventures •
00 258 846 115589
Gozo Azul Diving •
00 258 844 516110
Nuarro Lodge • gm@nuarro.com

NAMIBIA

DANTICA DIVING
00 264 612 31233
www.danticadiving.com

UNDERWATER EXPLORERS
021 556 9548
www.underwaterexplorers.co.za

INTERNATIONAL
MAURITIUS
North Coast Scuba
00230 604 1084

Pro Dive Ltd Mauritius •
00 230 265 6213
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Relax

DAN recipe
Lemon meringue cupcakes
BY SEL-MARIÉ PEREIRA

A

warm DAN-SA chef welcome to all our members. Most of us love cake, so it is time to indulge in something sweet.
This is a quick and easy recipe that is also delicious. It makes 24 cupcakes.

INGREDIENTS

½ cup of lemon juice
1½ tins of condensed milk
1 box of Ina Paarman’s Vanilla Cake Mix
(see the ingredients on the box)
4 tsp of cornflour
400 g caster sugar
8 egg whites

DR OCTO School fees
Doc! When I grow Well you’ll have to
up, I want to be a
work hard.
doctor just like you.
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METHOD

Mix the lemon juice and condensed milk
and place the mixture in the fridge.
Make the cupcakes as per the box’s
instructions and cool down completely
before making a hole in the middle
of each cupcake. You can do this with
a spoon or with a special tool that is
made for this purpose.
Place the condensed milk mixture in
a piping bag and fill each cupcake with
the mixture. Place the cupcakes in the
fridge.
Put the egg whites in a large bowl.
Whisk to soft peaks, then add half the

But why is your
report card so bad?

sugar one spoonful at a time, whisking
between each addition without
overbeating. Whisk in the cornflour and
then add the rest of the sugar (as done
before) until smooth and thick. Place
the egg white mixture in a piping bag
fitted with a star nozzle and pipe the
mixture on top of the cupcakes. Take
a blowtorch and brown the top of the
meringue.
Remember to keep the cupcakes in
the fridge to ensure their freshness.

Doc knows I don’t
do well in a school.

The aftermath Legal
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Listing Instructor and trainer listing

Instructor & trainer
listing

KEY:
Advanced Oxygen First Aid			
Basic Life Support			
Diving Emergency Management Provider
First Aid				
On-Site Neurological Assessment		
Automated External Defibrillator		

EASTERN CAPE

G.J. DRIESSEL
041 364 2074 / 072 872 4570
driessel@telkomsa.net

FREE STATE

J.H. CLAASSEN
082 416 4722
janine@xclusivescuba.co.za
J. ESTERHUIZEN
083 450 0308
johnnye@airweb.co.za
M.J. POTGIETER
087 820 3483
buks@xclusivescuba.co.za

GAUTENG

A. BREUGEM
082 880 3505
abreugem@yahoo.com
C. BOTHMA
072 087 5400
corne.bothma@gmail.com
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Dive Medicine for Divers
Diving Emergency Specialist
Hazardous Marine Life Injuries
Oxygen First Aid
DAN-SA Instructor
DAN-SA Instructor Trainer

T.R. CROSS
082 455 1142
tomc@xbi.co.za
H.C.F. DE WET
082 339 3975
francois@recotrust.co.za
L.S. FRENCH
060 312 8687
liamfrench@gmail.com
S.D. FRENCH
012 804 5923 / 078 694 9009
sdfrench@mweb.co.za
R.F. HOLLINS
011 391 1118 / 082 460 0995
rodgerh@dynacare.co.za
S.R. HORN
011 974 0006
shaun@fintastic.co.za
P.A. JONES
082 857 1855
philip@specialisedsafety.co.za

Instructor and trainer listing Listing

KEY:
Advanced Oxygen First Aid			
Basic Life Support			
Diving Emergency Management Provider
First Aid				
On-Site Neurological Assessment		
Automated External Defibrillator		
K. MACLEAN
011 406 2464 / 082 458 1551
kevin@scubaworld.co.za
A. NAUDE
012 663 3870
info@ahadivecentre.co.za
A.W. NAUDE
083 562 7830
anna@ahadivecentre.co.za
J.B PARTRIDGE
084 851 5732
info@submergetech.co.za
J.A. SELESNIK
082 440 9071
jack@sos-sa.com
J.A TELLE
011 458 6071 / 084 292 2609
jimmy.telle@worldonline.co.za
L. VINK
083 292 0311
lesley@heinmann.co.za
M. VINK
012 997 5374 / 082 315 4632
lienkie@oceancom.co.za

Dive Medicine for Divers
Diving Emergency Specialist
Hazardous Marine Life Injuries
Oxygen First Aid
DAN-SA Instructor
DAN-SA Instructor Trainer

KWAZULU-NATAL

B.N. COLEMAN
082 594 1625 / 039 978 2403
barry@meridiandive.com /
barry@diveraid.com
T. JONES
079 898 4729
tjones@webmail.co.za
V. MAHARAJ
082 469 4699
vmaharaj@kyalamiscuba.com
M. THORESSON
083 969 0526
thoril3@gmail.com

MPUMALANGA

L. COOKE
013 741 1973 / 00 258 82 622 4027
lindsaycooke@mweb.co.za
D.R. SHIRLEY
082 650 2279 / 082 650 2294
iantdsa@iafrica.com

NORTH WEST

WESTERN CAPE

D. HOPWOOD
074 112 2343
damonhopwood1@gmail.com
C.J. VAN DER COLFF
021 794 3140 / 084 448 1601
carel@diveinn.co.za
E. RAAL
021 854 3150/1
ettienne@alphadivecentre.co.za
L. RAAL
021 854 3150/1
scuba@alphadivecentre.co.za

INTERNATIONAL
NAMIBIA

C.N. STEENKAMP
00 264 61 235525 /
00 264 61 230 285
chris@danticadiving.com

TANZANIA

I. BASTON
00 255 78 603 0044
ianbaston@yahoo.co.uk

H.P. LOUW
082 809 8353
nautiduckdivers@gmail.com
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Listing Diving doctor directory

Diving doctor
directory
EASTERN CAPE

P. Conradie
041 583 2121
1 Eighth Avenue
Summerstrand
Port Elizabeth 6001

A. Killian
041 583 2121
No. 1 Eighth Avenue
Summerstrand
Port Elizabeth 6001
P.A. Schwartz
041 363 1901
Suite 310
Greenacres Medical Centre
Greenacres
Port Elizabeth 6045

FREE STATE

H.J.R. Colyn
057 353 3191
Mediclinic
106 Meulen Street
Welkom 9459
E. Kotze
057 352 5905
Room 100
Welkom Mediclinic
Welkom 9459
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N.C. Theron
051 444 1346
54 Donald Murray Avenue
Park West 9301

GAUTENG

P. de Jager
012 362 1119
High Performance Centre
Burnett Street
Hatfield 0081
K.A. Ingham
011 315 5817
49 New Road
Halfway House
Midrand 1684
B.H. Kloppers
012 362 8828
1251 Burnett Street
Hatfield 0083
P. Lehman
011 849 2475
8 Oak Street
Northmead
Benoni 1501
D.J. Maritz
011 422 1794
177 Princes Avenue
Benoni 1501

Diving doctor directory Listing

H.H. Sauer
011 801 5600
Honeydew N.H.C. Health Centre
Christiaan de Wet Road
Honeydew 1725

KWAZULU-NATAL

P.D. Badul
031 902 6665
4 School Place
Athlone Park
Amanzimtoti 4001

M.C. Marshall
031 268 5255
St Augustine’s Hyperbaric Medicine
Centre
St Augustine's Hospital
Glenwood 4001
G.P. Morris
039 978 3344
49 Scott Street
Scottburgh 4180

A.M. du Plessis
031 904 7460
24 Prince Street
Athlone Park 4126

J.C. Springate
031 268 5255
Hyperbaric Medicine and Wound Care
Centre
St Augustine's Hospital
Glenwood 4001

A.J. Groenewald
031 562 9393
Sunningdale Medical Centre
4 Village Way
Sunningdale 4051

D.J. Struwig
035 792 1310
30 Union Street
Empangeni 3880

I. Khallil
031 400 6828
Island View Medical Centre
19 Island View Road
Bluff 4052

J.J. Wessels
031 466 5030
54 Lighthouse Road
Bluff 4052

LIMPOPO

W.J.S. van Zyl
015 297 7388
77 Burger Street
Polokwane 0699

MPUMALANGA

F.V.A. Fourie
013 755 5000
Nelmed Medicross
28 Nel Street
Nelspruit 1200
A.W. Hollmann
013 755 5000
Nelmed Medicross
28 Nel Street
Nelspruit 1200

NORTHERN CAPE

M.J. Pravetz
078 243 0670
6 Divers Row Street
Port Nolloth 8280
N.J.M. Visser
027 718 2685
16 Luckhoff Street
Springbok 8240
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Listing Diving doctor directory

S.C. Wiid
053 712 0461
354 Livingstone Street
Kuruman 8460

WESTERN CAPE

N.C. Abel
028 312 1190
7 Myrtle Street
Hermanus 7200

B.N. Andrews
021 938 9816
Division Community Health
Tygerberg Medical School
Parow 7600
H.C. Barnard
028 384 0411
27 Barnard Street
Gansbaai 7220
J. de G. Botma
044 691 2011
31 Schoeman Street
Mossel Bay 6500
E.P. Bouwer
021 976 3008
11 Paul Kruger Street
Annex No. 2
Durbanville 7550
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H.A. Burger
021 981 2118
Number 1
Brackenfell Medical Centre
Old Paarl Road
Brackenfell 7560
M. Brauer
021 419 1888
Suite 207
Level 2
Clock Tower Offices
Waterfront 8002
F.J. Cronjé
021 910 0454
6A Mountain View Drive
Ridgeworth 7531
L. Davids
021 787 4497
Institute of Maritime Medicine –
Military Hospital
Queens Road
Simon’s Town 7975
A. Daya
021 424 2003
101 The Annexe
162 Longmarket Street
Cape Town 8001

Diving doctor directory Listing

L.A. de Kock
021 424 2003
101 The Annexe
162 Longmarket Street
Cape Town 8001
G.J. Greef
021 424 2003
101 The Annexe
162 Longmarket Street
Cape Town 8001
C.E. Hanauer
082 382 1449
1 Liesbeek Court
6 Lemon Lane
Newlands 7700
W.H. Keuck
022 713 5636
20 Stephan Street
Vredenburg 7380
W.A.J. Meintjes
021 938 5051
SUN Baromedicine Facility
Francie van Zijl Avenue
Parow 7550
S.F. Nieuwoudt
027 213 1053
18 Matzikama Street
Vredendal 8160

C.J. Roberts
021 938 9808
Baromedicine Facility
Faculty of Health Sciences
Tygerberg Medical Camp
Parow 7505

G.S. Wolfaardt
021 943 3500
Intercare Medical Centre
43 Old Oak Road
Bellville 7530

INTERNATIONAL
NAMIBIA

C.C. Robertson
021 434 4011
Squirrels Nest
Longkloof Road
Hout Bay 7800

N.E. Marais
026 4632 3911
Schinz Street
Lüderitz 9000

G.M. Rosendorff
021 424 2003
101 The Annexe
162 Longmarket Street
Cape Town 8001

H.J. Strauss
026 4644 2022
19 Dr Putch Harris Drive
Walvis Bay
Medipark Walvis Bay 9000

J.E. Rosenthal
021 710 9950
Tokai Medicross
Keyser Road
Tokai 7945
T. B. Welzel
021 462 5493
25 Deer Park Drive
Cape Town 8001
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Team Contributors

In a diving

emergency
CALL
TOLL FREE
0800 020 111

from INSIDE South Africa
OR

+27 828 10 60 10

from OUTSIDE South Africa
MISSION
DAN Southern Africa is a public benefit organisation. Its primary mission is to provide emergency medical
advice and assistance for underwater diving injuries, to work to prevent injuries and to promote diving safety.
Secondly, DAN promotes and supports underwater diving research and education particularly as it relates to
the improvement of diving safety, medical treatment and first aid. Thirdly, DAN strives to provide the most
accurate, up-to-date and unbiased information on diving safety, diving physiology and diving medical issues
of common concern to the diving public. DAN is your diving safety association.
VISION
Striving to make every dive accident and injury free. DAN’s vision is to be the most recognised and trusted
organisation worldwide in the fields of recreational diver safety and emergency services, health, research,
and education by its members, instructors, sponsors and recreational diving community at large.
DAN PUBLICATION PHILOSOPHY
Alert Diver Southern Africa (ISSN 2071-7628) is a forum for ideas and information relative to diving
safety, education and practice. Any material relating to diving safety or diving medicine is considered for
publication. Ideas, comments and support are encouraged and appreciated.
The views expressed by contributors are not necessarily those advocated by DAN. While every effort is
made to ensure the accuracy of information and reports in the Alert Diver Southern Africa, the publisher does
not accept any responsibility, whatsoever, for any errors, omissions, or for any effects resulting therefrom. As
to the best of the publisher’s knowledge, contributors have not indulged in plagiarism. Although the utmost
is done to avoid such occurrences, the publisher will not be held responsible for the contributors’ or writers’
indulgence in plagiarism. No part of this publication may be used or reproduced in any form, without the
written permission of the publisher.
DAN is a neutral public service organisation that attempts to interact with all diving-related
organisations or persons with equal deference.
Alert Diver Southern Africa is published for the diving public and is not a medical journal. The use and
dosage of any medication by a diver should be taken under the supervision of his/her physician. Alert Diver
Southern Africa is a biannual publication, published by Divers Alert Network Southern Africa, DAN Building,
Rosen Office Park, Cnr Invicta and Third Roads, Halfway Gardens, Midrand, South Africa. E&OE.
SUBMISSIONS
Submissions of articles and photographs for publication are welcome, but the publisher, while exercising all
reasonable care, cannot be held responsible for any loss or damage. All due care will be taken with submitted
material. Alert Diver assumes no responsibility to return unsolicited editorial or graphic material. All material
will be subjected to Alert Diver ’s unrestricted right to edit any submission received and the owner thereby
consents that the publisher may publish the material in any other media as deemed necessary. Please ensure
that your material is sent to alertdiversa@dansa.org or to Alert Diver Magazine, Private Bag x 197,
Halfway House 1685. Images should be 300 DPI and should be accompanied by a caption and the name
of the photographer.
Copyright © 2016 by Divers Alert Network Southern Africa. All rights reserved. E&OE.
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1-800-446-2671 Toll-Free
+81-45-228-3063 Fax
+1-919-684-2948 General
DIVING EMERGENCIES
Inquiries
DAN Japan
+1-919-490-6630 Fax
+81-3-3812-4999
+1-919-493-3040 Medical Fax
DAN ASIA-PACIFIC
DIVING EMERGENCIES
+61-3-9886-9166
DAN America
+61-3-9886-9155 Fax
+1-919-684-9111
DIVING EMERGENCIES
+1-919-684-4326 (accepts collect
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1-800-088-200 (within Australia)
DAN Latin America
+61-8-8212-9242 (outside
+1-919-684-9111 (accepts collect
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NON-DIVING EMERGENCIES &
0800-4DES111
TRAVELASSIST SERVICES
Singapore Naval Medicine &
1-800-326-3822
Hyperbaric Centre
(1-800-DAN-EVAC)
6758-1733
+1-919-684-3483 (call collect if
DAN Asia-Pacific – Philippines
outside the USA, Canada, Puerto
(02) 632-1077
Rico, Bahamas, British or US Virgin
DAN Asia-Pacific – Malaysia
Islands)
(05) 681-9485
DAN EUROPE
DAN Asia-Pacific – Korea
+39-085-893-0333
(010) 4500-9113
+39-085-893-0050 Fax
DAN Asia-Pacific – China
DIVING EMERGENCIES
+852-3611-7326
DAN Europe
+39-06-4211-8685

Sodwana ray Parting Shot

SUBMIT YOUR SHOTS TODAY

Sodwana ray
DAN-SA member Bryan Hart submitted this edition’s Parting Shot image.
This is his story:

An overcast day in Sodwana Bay created a polarising effect on the beautifully calm water.
In this shot, it is evident that the skipper has seen the black blob at the very last second and very close to
his boat. From the skipper’s reaction, his initial thought must have been something to the effect of when or
how this new “rock” arrived in the Sodwana back line – putting a quick jolt of adrenaline into an otherwise cool
and calm day.
The “rock” is no doubt a large ray taking advantage of the calm conditions to scavenge for food in the bay.

SEND US YOUR SHOTS
Parting Shot gives you a chance to share your interesting diving 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 your creature, location of 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! (All images
submitted for the Parting Shot become the property of DAN.)
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