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amagjor problem, somuch sothat alot of diving companies
will actualy do a bacterial swab of everybody’'s ears
beforethey gounder pressure. Using hon-toxicgermicides
such as Panocyde, cleaning of the pressure chamber is a
daily routine. One of the reasons why one hasto be very
careful isin case an operation isnecessary under pressure,
which occasionally hasto bedone, thereal problemwill be
trying to get a sterile field. Y ou cannot use inhalational
anaesthetics, you have to use regional blocks.

Question:

In aviation medicine near misses are reported.

Dr David Elliott

Thereal problemisgetting peopleto report accidents. 1 do
not know about commerce, but certainly in the Royal Air
Force there is anonymous reporting.

WHAT SHOULD BE THE MEDICAL STANDARDS
FOR SPORTS DIVERS?

John Knight

Thissessionisnecessary becausethevarioussportsdiving
teaching organisationshaveraised their standardsover the
past few years. Seven or eight yearsago all one had to do
togeta“C” card was pay the money and they would teach
you. Instructors found that they were having difficulty
getting people through the practical side because some of
them were very poor swimmers. So thefirst standard was
that everyone had to swim 200m in five minutes. About
thistimetherewerefour fatalitiesunder traininginVictoria,
al on their first sea dive, in one year. One was dueto a
dropped weight belt catching on aknife.

Some instructors started looking around for some sort of
medical standards. Theonly medical standard availablein
Australiawasthe CZ 18 Air Diving Standard produced by
the Standards Association of Australia for commercia
divers. Onereason for medical standardsfor commercia
diversisthe need for Workers' Compensation insurance.
Theinsurer wants the divers to befit and unlikely to cost
money. So naturally they needlong bonesurveys. Alsoin
the Standard, borrowed from the Royal Australian Navy
diving manual, isthe statement that the upper agelimit for
learning to diveis 35. That is quite reasonable when you
see what they are put through on the Naval ships divers
course. Thereareno reasonswhy sportsdivers should not
learn to dive after 35. An ECG to show whether the man

had relatively normal electrica activity before he was
employed wasagoodidea. Borrowed fromthe Navy were
questions about whether you had VD, whether you had
piles, or skin rashes which had very little bearing on a
sports diver being likely to survive his training and his
sportsdiving. Thisstandard has now been superseded by
AS 2299, which makes it compulsory to have exercise
ECG'’s for commercial divers, because ordinary ECG’'s
have not predicted who is going to die from a coronary
before his next six monthly medical.

We have a standard, but it is not for sports divers, and
FAUI, theFederationof Australian Underwater Instructors,
is asking that trainees meet these standards. PADI, the
Professional Association of Diving Instructors, gives the
novice anote which saysthat the diver must have normal
cardiovascular and respiratory function and be able to
clear his ears. That is afairly general sort of standard,
which most of us meet, but it does not help the GP who
knows nothing about diving. The problem has become
acutebecause FAUI hastakentoreprinting theappropriate
medical exam form from AS CZ 18. Everyone who goes
toaFAUI school isgivenone. Usually heistoldthenames
of anumber of doctors who understand diving medicine.
They area sotold that the aternativeisto taketheformto
their own GP. One budding diver was knocked back as
unfit because he had varicose veins. | am sure that
hydrostatic pressure is not really going to risk hislife by
compressing hisvaricoseveins. But his GP did not know
anything about diving medicine.

When diving instructorstold me that they were getting all
sortsof medical knockbacks, on groundsthat did not seem
sensible to them, | wrote to the National Co-ordinator of
FAUlinMay 1979. By May 19801 had still not had areply
to my letter. When in October 1980 | till had not had a
reply | sent copies of my letter to all diving instructors
known to mein Victoria.

My letter was along these lines: The object of adiving
medical beforeteaching peopletodiveistoweed out those
who arelikely to cometo harm by diving, especially those
who are likely to die as a result of entering the water
environment and itschangesof pressure. | enclosed adraft
letter for FAUI to send out with every copy of the diving
medical examinationform. Theletter washeaded “Tothe
Examining Doctor” and it went into the reasons why |
considered that people should not dive with certain
conditions. My list of conditions why people should not
divearepretty basicwhenit comestosportsdivers. (These
letters were published in the SPUMS Journal of July-
September 1981).

ABSOLUTE CONTRAINDICATIONS

| consider an absolute contraindication any illness which
makes the person unconscious without warning. | do not
consider theauraof afit coming on asadeguatewarning to



get out of the water. The only other one is adiabetic on
insulin, because if he works hard he may become
hypoglycaemic. | do not believethat, evenif you aregood
at telling your hypoglycaemiasyou are going to be ableto
find the pocket in your wet suit, take out the barley sugar,
unwrapit, lift your regulator out of your mouth, popinthe
barley sugar, put back your regul ator and purgeit, and then
suck the barley sugar intimeto guaranteethat you will not
gounconscious. Thereasonwhy | do not think itisagood
ideafor peopleto go unconscious under water isthat alot
of people going unconscious under water drop their
mouthpiece, but they go on breathing. Human lungs are
not designedto run on either seawater or freshwater. You
may surviveif youdropyour mouthpieceand stop breathing
but if you go on breathing you are going to drown.

TABLE1

ABSOLUTE CONTRAINDICATIONSTO DIVING

CONDITIONSLIKELY TO CAUSE:

UNCONSCIOUSNESS

PULMONARY BAROTRAUMA
Previous spontaneous pneumothorax
Lung cysts
Scarred lungs
Obstructive lung disease
Lungs that empty unevenly
Previous thoracotomy
Asthma

BREATHLESSNESS

DAMAGE TO EARS

Inability to clear ears

Perforated ear drum

Previous middle ear surgery with insertion of
prosthesis

Previous repair of inner ear fistula

The other absolute contraindication is anything that will
make your lungs more likely to burst with changes in
pressure. At the head of my list | put a history of
spontaneous pneumothorax, because that lung can burst
without being subjected to changesin pressure. Then| put
bullae and other air trapsthat show up only with achest X-
ray. | includethoracic surgery, becauseyou really can not
tell what has got stuck to which when somebody has been
fossicking around inside the thorax. Old tuberculosisand
other scarring diseases, such as sarcoidosis or hydatids,
which is not uncommon in Country Victoria are aso
reasonsfor not diving. | very nearly passed aman asfit to
dive, becausel missedtheold scarsin hislungsand hehad
forgotten to tell me that when hewas aged 11 he had been
in hospital to have an operation to remove hydatids from
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hislung. The night before he had a coughing fit and he
brought up a lot of funny sputum. Next morning his
surgeon sent himhomeashenolonger neededtheoperation.
Theradiologist pickedit upand rang metowarnme. When
| spoketothepatient hewasreally quiterelievedthat hedid
not haveto go diving. Hewasonly taking up diving to be
abuddy to his 17 year old son, who had bullied him into
learning. | also include foreign bodies such as bullets.
They cannot get into your lungs without scarring.

| have left out of that list the things that cause problems
with breathing out, such as chronic obstructive airway
disease and asthma, athough they are very important,
because you have got to get all the others out of the way
first. In my opinion somebody who has had asthmain his
or her adult life should not dive. We had proof of thisin
Victoria this past year when four people have got into
serious trouble by getting asthmatic attacks in the water.
Thelast one | heard of wasthe Monday before we |eft for
the Philippines. Thiswasadgirl doing anight dive as part
of her training. It was in Portsea Hole, which is 80 feet
deep, astupid placetotake peopleontheir first night dive.
However therewerelotsof instructors. One (who told me
about this) was watching this pair of novices sinking
steadily downwards because they had not inflated their
buoyancy compensators enough. So he swam down and
inflated the girl’s compensator by mouth. As he put his
own regulator back in, hislight went across her face, and
to hishorror he saw theregulator wasnot there. Hepicked
it up and stuffed it back in her mouth, but it just fell out
again. Hepulledthestringonher CO2vest andonhis, both
of them worked (Mr Murphy must have been asleep), and
they shot tothe surface. Hehad onethought in hismind on
the way up. “Are we going to come up underneath the
boat?’ because it was a very solid boat, but luckily they
cameup aongside. Shewasunconsciousandrigid. Itwas
difficult to get her back into the boat. They gave her
oxygen and after about 10 minutes she started to scream
and kept thisup for about 5 minutes. 1t cameout later that
shewas an asthmatic needing constant treatment who had
seen adiving doctor who believesthat it isquite safetolet
asthmatics go diving.

Onthe other hand a22 year old who used to get asthmaas
achild, but hasnot had any asthmasincethe age of 12 and
no treatment since the age of 10 isadifferent problem. |If
his vitalograph shows that he can empty his lungs at a
normal ratel think that hecan safely divewiththe provisos
that he has got to watch his contents gauge and never run
out of air, and that he comes up slower than the 60 feet per
minute recommended by the USNavy tables. If youreally
watch your rate of ascent 60 feet per minuteis quite slow.
Many diverstakelessthan 30 secondsto reach the surface
from 30 feet.

RELATIVE CONTRAINDICATIONS

Themainrelativecontraindicationisinability toclear their
earstoyour satisfaction, ie. you cannot seethedrum move.
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Y ou have got to teach most noviceshow to clear their ears.
Itisnogood saying“ Hold your noseand blow” that makes
one go red in the face but it does not necessarily open the
Eustachian tubes. They have got to wobble their jaw
muscles about, or swallow and then quite often you find
that they can clear their ears beautifully.

TABLE 2

RELATIVE CONTRAINDICATIONS

FEV 1/VC Ratio less than 75%
Poor physical condition
Previous myocardial infarction
Pregnancy

For thosewho can not clear their earsthereisalot tobesaid
for looking up their noses and seeing if the septum is
straight. If itishehasgot moreof aproblemthanif itisnot.
The Roya Navy some years ago assessed all the people
who had failed to equalise their ears in submarine escape
tank training, which requires a dry compression to 100
feet. If they had deviated septums the septum was
straightened. 98% of those operated upon could clear their
ears afterwards. Perhaps they were just frightened of
having their nose done again! Nevertheless that sort of
successratewithanoperationisrare. When peoplecan not
clear their ears, you show them how, you give them
decongestants and you tell them to go away and practice.
But the most important thing is getting in the water and
trying. For although they may not be abletowavetheir ear
drums at you, they may be able to clear their earsin the
water.

In Singaporelast year, ChrisLourey told avery interesting
physiological story of what happenstoheart rhythmswhen
people get into water. He pointed out that in cold water
quite alarge proportion of the deathsin the group over 35
are due to cardiac causes. That is an American statistic.
Our deathratein Australiaismercifully solow that youcan
not do similar statistics. Wecan just point out that thegreat
majority areinexperienced, many haveborrowedafriend’s
gear and have had no training. | do not seewhy itisupto
us, as doctors, to say that someone with an ST segment
depressionin hisECG should not divefor recreation. One
should tell him that he might die from hisdiving, but | do
not believe that we have any right to say that he should
NOT dive. Wehavegot every right to tell the commercial
diver, anemployee, that he should not dive, because heno
longer meetsthe required medical standard. | haveall the
commercia divers ECG's read by an expert as well as
looking at them myself. 1f somebody comes to me with
angina and says that he wantsto go diving, | tell him that
| think that he should not dive. If somebody comesto me
having hadveingraftstohisheart, | tell himthat if hewants
togodivingitisuptohim, butif heisacommercial diver
I tell him to give up diving because he no longer meetsthe
standard. | can not see why somebody who enjoysdiving
should not be allowed to risk dying while heis diving as
long as he does not inconvenience too many other people.

After al heisallowed torisk dying while driving his car.

Thereason for knocking back a prospective scubadiver (|
amonly dealing herewithlearningtodive) isthatinstructors
want astandard. If you encourage peopleto divewho are
goingtodiewhilelearningtodivetheinstructorisinavery
dicey position. Hewill be sued and so will you for saying
that the dead diver wasfit to dive.

| amlooking for astandard that protectstheinstructors, so
that they do not get peoplewho aregoingto dieonthemand
also protects peoplefrom their lack of knowledge. People
get carried away by thebeautiesof the Barrier Reef andare
not satisfied with snorkelling. They want to learn to dive.
Oneuniversity student | saw wasanuncontrolled epileptic,
adiabetic and had asthma. | managed to talk him out of
diving. If youexplainwhat therisksare, most of thepeople
who should not dive accept your advice and stick to
snorkelling.

SPUM S has been asked to produce asimple standard that
can be understood by any doctor who has no diving
knowledge (they do a lot of the medicals) so that the
instructors can be certain that they have excluded those
who should not dive for medical reasons.

DISCUSSION
Chairman: Dr Bob Hare

| want points of view. Thesewill be noted and published.

Dr Mace Ramsay

| think that you have got adouble standard. | meanif you
are not going to allow someone with asthmato dive, why
allow aheart casetodive. It seemscrazy tome. Theolder
group who have got arrhythmias should not be going
underwater.

Dr Tony Slark

| think we have got to be very concerned about being too
paternalistic in our attitudes to people. We haveto allow
people who are enthusiastic to do things.

If FAUI says that they want people to achieve a certain
medical standard, we have to point out that the tests
necessary cost $100 or $200 more than the cost of the
course. Sowehavegot to doamedical evaluation at acost
that bears some relationship to the cost of the diving
course. Thereisno pointindoingawholelot of thingsthat
are paternalistically safein order to make absolutely sure
that thereisnolegal comeback. When somebody who has
adisability comestoyou, youcansay “Y es, you may dive,
but you must be careful”. It may be careful of going too
deep, or careful about going down without certain degrees



of surface support. Most amateur divers of course go
diving with no surface support at all.

Y ou must not say to the person you can not dive because
you can not get into the boat because that bloke, if heis
intelligent, can fix up someway of getting into aboat with
afew buddies. You haveto say to the instructorsthat this
fellow candive, aslong asyoutakenoticeof hisdisability,
whichisrecorded hereonthereport. | donot think that you
should ever give acertificate to a person stating that they
may not diveunder any circumstances, becausethey chuck
it away as soon as you give it to them. Your certificate
should say that this personisfit to dive asfar asweknow,
whichisasfar astheextent of our examinationisconcerned.
Or it should say that this person isfit to dive with certain
degreesof supervision, orinlimited circumstances. Those
certain limited circumstances might be in a swimming
pool that isno morethan 6 feet deep and with half adozen
instructors around him. As long as you say what those
circumstances are you will not be at fault.

For goodness sake let us not try to play God by telling
peoplewho areinterested in diving what they may or may
not do.

Dr Peter James

Asthmaisperhapsthe best exampleto show how confused
weare about our standards. Beryl Turner saysthat asthma
is totally contraindicated and | read an article by Tony
Slark, inModern Medicine, which saysyou candiveif you
have not had an attack for two years. | havealso discussed
itwithseveral respiratory physicianswhostatethat smoking
isagreater contraindication to diving than asthmaasyou
are more likely to block the small airways.

Onthelegal aspect, Beryl Turner said, at aSportsMedicine
Conference, that asthmais an absol ute contraindication to
diving. Shouldadoctor let someonewith asthmadive, and
they die, sheiswillingto giveevidenceagainst that doctor.
That is one opinion. Who are the experts? Who do | ask
about asthma? What proof is there that asthma is a
contraindication to diving? What proof is there that
asthma has directly caused problems?

Dr John Knight

One answer is that asthma has been responsible for four
casesof very near death, underwater, in Victorialast year.
Of course one can not say that these were only due to
asthma. What | think happensisthat the circumstances of
the dive and the asthma combine to give you the problem.
Certainly David Cossar had a very sick customer, whose
problems became evident at 15 feet, on hishandswhen he
was doing hisfinal checkout. That patient stayed bluefor
some considerable time on 100% oxygen. So they had a
real gas exchange problem. But if you want controlled
trial, cast-iron, evidence there is none.

| do not believe that you have to exclude every asthmatic
from diving, but because of the casesthat occur | think that
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they are stupid to dive, because they increase therisks. |
can not stop my friends who have asthma and have been
diving for yearsfrom diving. They arewilling to take the
extra risk. However, the instructor organisations are
frightened of being sued and they want to exclude the
common causes of death and problems, which | think isa
fair enough request.

Dr Bob Hare

| think that itisal soincumbent upontheinstructorstoinsist
on the medical being done before the client pays alot of
money for adiving course. Onthecoursel wasonthey did
not insist on amedical until the checkout seadive. Thatis
the wrong way to go about it.

Dr Wayne Lehmann

Quite clearly under these circumstances, al patients with
known coronary heart disease should be excluded because
they are liable to sudden death. We have excluded
asthmatics, becausevery rarely their attacksmay besudden
and they may die underwater. Obviously this applies to
coronary heart diseasea so. | think that we should include
also patients with known cardiac arrhythmias.

Dr John McKee

There are many retrospective examinations of students
who havedonediving courses. A fortnight ago| had aring
from a young fellow whom | had treated seven years
before. Hehad had amotor cycleaccident. The handlebar
went right through hischest. He had completed hisdiving
course in Sydney and was dismayed to find that his
operation was a hazard to his diving.

Dr Greg Ledlie

It has been shown that exercise is beneficial for people
with coronary heart disease. Whether someone who has
had a coronary or has coronary disease should be barred
from active sport for lifeis avery disputed question.

What physical standardsof fitness do you usein assessing
whether someone isfit to dive?

Dr John Knight

The standard that | useisabout asfit as| am (laughter). |
think fitnessislargely a subjective assessment unlessyou
havegot alaboratory wherethesubject canrunontreadmills.
Dr Greg Ledlie

You do not need a laboratory. You need a measured

distance to be run or swum in a given time. | think that
SPUM Sshouldlook intothisbecausethereisatremendous
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amount of published material onfitness. It comesdownto
ml of oxygen per kilogram per minute. However you do
not need an oxygen consumption meter to register it. You
merely need afew simple physical tests of endurance. |
think this should be incorporated into the examination of
divers.

Dr John Knight

| think that the most important thing about diving safely is
that you are happy in the water. Remember that athird of
the studentswho compl ete their course will never getinto
thewater asadiver ever again and another third dive four
or five times and then give up diving. Only one third of
diving trainees continue to dive. Those are Melbourne
figures, wherethediving school steach somewherebetween
4,000 and 5,000 peopleayear. Y our requirement that they
swimacertain distanceinagiventimeispart of thediving
course.

Dr Greg Ledlie

But that is a very small distance in avery dow time. If
SPUM S is going to make recommendations, there should
be acertain level of physical fitness.

Dr John Knight

Would you liketo put pen to paper and send the executive
your recommendations?

Dr Victor Brand

TheClubMediterraneeinMoreahad avery simplephysical
test. Y our pulserate was counted and your blood pressure
taken. Then you did 30 knee bends and after aminute the
pulse rate was counted again and your blood pressure was
taken. There are more than one of these dubious medical
tests, which | suppose could be used.

Dr Tony Slark

Physical tests should be just for commercial divers. Not
for the amateur enthusiast who wishes to start a sporting
activity whichmay encouragehimtotakephysical exercise.
Question:

What is the Sharpened Romberg test?

Dr John Knight

Y ou get the person to stand with one foot in front of the
other with arms folded across the chest. When they stop
wobbling you ask them to shut their eyesand you time, in
seconds, how long they can stand there without falling

over. Carl Edmonds has a mathematical formula for
scoring theresult. | just count the seconds. If he can stand
there for thirty seconds | reckon he has fairly normal
balance.

From what has been said it may be simplest to word the
medical certificateasfollows: “Hewishestodive. | have
examined him and he suffersfrom asthma, coronary heart
disease and cannot clear hisears, butitisupto himtodive
if hewantsto.”

Dr Janene Mannerheim

Y ou should say that in your opinion you do not consider
him fit, but if he wishesto dive, that is his decision.

Unidentified Speaker

| fly for fun aswell asdive. | do aerobaticsfor fun too. |
have had acoronary. When | started | had to go beforean
av-med examiner. | failed my first examination because
had ahistory of acoronary. Sol had extensive ECG’ sdone
and thesewere sent downto atriad of expertswho decided
| was stable. | had been stable for three years at thetime
and had the same ECG tracing then as on healing. | was
allowed to have a student pilot’s licence. It has been
renewed every year. | havegot an aerobaticsticket aswell.
However | am not allowed to go for acommercial licence,
that isthe only restriction. | took it that when | wanted to
learntodivethesamethingwouldprobably hold. Actually
he was not in the slightest bit interested in the ECG or
anythinglikethat. Hesaid" Y ouknow what you areabout”
and left it at that.

I think we need to think about having a sub-aqua medical
examiner who knows something about the hazards the
sports diver is likely to meet and we need some sort of
referral system, that can adviseagainst diving, not that you
can not, but we advise againstit. Inaviation, itisthat you
may not get alicence.

Dr David Elliott

| have heard all thisbefore. | am advisor to NAUI in the
UK and to the British SubAquaClub. | have done several
years of lecturing to the American Medical Association
courses, where thiscomes up every year. | think thatitis
very difficult, if not impossible, to answer the questions
which you are putting to yourselves.

Thediver who isunfit puts himself at risk. Hemay, if the
circumstances are pretty dodgy, put three or four other
peopleat risk. A maninanaeroplaneputsall thepopulation
ontheground below at risk, should hecrashintothewrong
sort of building. | think that the examination for aviators
is not a precedent for divers.

What isthe responsibility of the doctor, particularly when
it comesto physica fitnessas opposed to medical fithess?
Physical fitness, provided there is no medical



contraindication for exercising theindividual, isreally the
responsibility of theinstructor. Thequestion of whatisthe
responsibility of the doctor with regard to asthma, cardiac
problems etc., and to the diving paraplegic has been
considered by many other groups. Quite a lot has been
written about it. My only suggestion is that it would be
worth while communicating with the British SubAqua
Cluband CMAS, both of whom haveenormousdiscussions
onthissubject. | hopethat you will disagree with some of
the things that they have said but neverthelessit will give
you a very useful skeletal structure on which to base
whatever you decide.

Dr George Gray

| tell al of my stapedectomised peoplethat it isunwiseto
scubadive, that they should not scubadive, they should not
do aerobatics, they should not parachute jump and their
wife should not clip them over the ear. That is not to say
that they have asked me* Can | scuba dive” the moment |
have operated on them. If they come back to me after |
have operated on them and say “by the way, can | dive?’
| then say “No, | would advise against that”. Very often
they will then try to argue the point. | then ask them to
initial their history card to identify that | have in fact
advised them against diving. Thereis a need to practise
defensive medicine because patients do not always
remember what you tell them.

Dr Terry McGrath

No matter how hard you try you are not going to be right.
In January and February this year our group did the
medicals at our local diving club. We try to do them
properly. Weincludelung function testsand audiograms.
InMay our local clubhad atrip away. Oneof thebest guys
physically did not have the money to go on the trip, so
while the majority of the club was diving at Lady Elliott
Island, hewassitting at home watching television and had
a spontaneous pneumothorax.

Question:
What is the reason for the audiogram?
Dr John Knight

Itisnot adefensive reason. Itisin the patient’sinterest.
Every now and then adiver comesinwho hasdamaged his
round window or hisoval window. Heisgiddy and deaf,
or he may just be deaf. Unlessyou can prove that he had
normal hearing relatively recently it is very difficult to
persuadean ENT surgeon that he ought to think of looking
inside that ear. If you can show that the chap has had a
whopping great hearing lossmost ENT surgeons now will
think about looking insidethe middle ear and plugging the
leak. If one doesthat sometimesthe hearing comes back.
Not for everyonebut many improve. Onechap | know has
got hishearing back completely twice. Thankfully he has
sold his diving gear now.
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Dr Peter James

We have a responsibility to our patients, and we have a
responsibility to ourselves to do the right thing, but as
SPUMS we are a so responsible to the community. The
government is going to approach us, as the body who
shouldknow, to advisethem. Wheredoestheresponsibility
lie? | think that the answer isthat it lies everywhere.

Dr John Knight

This discussion has achieved alot. Thereisobviously a
difference between the younger members of the Society,
who are dtill physically fit and unlikely to suffer from
ailments that might carry them off in the middle of the
night, and thoseof my generationwho aredeterminedtogo
on diving.

| agreewith Tony Slark that we can not stop peoplediving.
But | can also seethe point of theinstructor organisations,
who do not wish to be presented with people who die
during their first sea dives. | think that is a perfectly
reasonable request.

| think that all wecandoisto say either that thisperson has
passed acertain seriesof testsand heisprobably fit, or this
person does not pass the series of tests and can diveif he
wants to, leaving it up to the instructor to decide about
teaching him. That is the way | look at the medical
examination before diving. After the exam the patient is
given advice asto what he ought to do. | thoroughly agree
that the only people who should do diving medicals are
doctors with a knowledge of diving medicine. That is
likely to occur with commercial diversin the next year or
two. The British havealist of approved doctorsfor doing
diving medicals. The Professional Divers Association of
Australasiawant the same sort of list. It lookslikely that
tobeonthat listyouwill haveto havedonetheintroductory
and advanced courses at the School of Underwater
Medicine.

Thelistwill not apply to sportsdivers. Itisquiteimpossible
for FAUI and PADI to haveall their trainees examined by
these people. There are about 10,000 trainees ayear. If
you do thefull works, aslaid downin AS 2299, thebill, at
the government rate, comes to somewhere over $130.00.
There are X-rays as well, which can add up to another
hundred and something if you throw inalong bonesurvey.
| do not think that areasonable cost asascubacourse costs
somethingintheregion of $180- $200. Incidentally, there
are no medical benefits for these examinations. | am just
repeating the point that Tony made.

I think one should do asimpleseriesof screeningtests, that
weed out those who are likely to come to harm. If it is
necessary, tell themwhy you do not think they should dive,
explainyour reasonsclearly andthenleaveit up tothemto
decide whether to dive or not. However they will have a
problem finding somebody to teach them, if they do not
meet the standard.
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Question:

What do you think these simple tests should involve?

Dr John Knight

My list of testsincludesahistory that asks questions about
such things as spontaneous pneumothorax and asthma. It
includes a chest X-ray, because no-one can detect cysts
and other lung lesions without a chest X-ray. It includes
doing avitalograph, because it has been shown that most
of the people who turned up at the School of Underwater
Medicine with burst lungs had FEVYVC ratios below
75%. They had all burst their lungs bobbing to the surface
having run out of air. However, as agroup, those with a
low FEVY/V Cratioareover-representedintheseincidents.
| include an audiogram to establish that they have got
normal hearing. Not all divers complain of giddiness but
they all have loss of hearing if they burst their inner ear
windows. Divers may be accustomed to feeling giddy. |
doaphysical examinationto make surethat thereisaclear
wheeze-free chest and that their eardrums move. Those
aremy basic requirements. Astheexercisethey aregoing
to undertake is swimming exercise, | think that istheway
their fitness should be tested.

LETTERSTO THE EDITOR

FITNESS FOR DIVING

1 Thomas Street,
Lewisham NSW 2049
Dear Sir,

There are a number of fithess parameters which can be
fairly easily measured. A lot of experimental work onthis
hasbeendoneby K Cooper eta of Dallas. They havemade
astudy of aerobic exercise and came up with the concept
of aperson’ sability to metabolize oxygen - the greater the
amount of oxygen an individual can consume while
maximally exercising, thefitter heis. Thisismeasuredin
ml of O,/Kg body wt./min.

Itisnecessary to exercisefor acertain period of timeto get
reliablemeasurementsof this. Oneisinterestedinaerobic
metabolism as opposed to anaerobic metabolism. (The
latter is seen in short bursts of exercise). The suggested
minimum period of maximum exercise while measuring
aerobic fitness is 12 minutes.

Cooper made actual measurements of O, consumption
during exercise in alaboratory using atreadmill. He has
converted thisto a number of everyday activities such as
cycling, running, swimming etc., so that the distance
travelled by a person in 12 minutes while maximally
performing one of these activities can be related to his
laboratory studiesof O, consumption. Anexampleof this

is a person who can run a distance of 1.73 milesin 12
minutes has an O, uptake of 51 ml/Kg/ min.

Cooper has come up with many tables correlating fitness
with O, consumption and relating it to different activities
and agegroups. Hehassix categories of fitnessfrom very

poor to superior.

1. Very poor 4. Good
2. Poor 5. Excellent
3. Fair 6. Superior
Here is an example from these tables for running for 12
minutes.
CATEGORY AGE 13-19 40-49 60+
. O, uptake ml/min <35 <30 <20
Milesrunin 12 mins. <13 <1.14 <0.87
. 02 uptake ml/min 38-45 33-40 26-32
Milesrunin 12 mins. 1.4-1.56 12-14 1-1.2
. 02 uptake ml/min 51-56 43-48 36-44
Milesrunin 12 mins. 17-1.8 1517 1315

| refer you to his book “The Aerobics Way” for further
details of these tables. There are similar tables for
swimming, cycling, etc., which give an assessment of a
person’ s aerobic fitness, and relating thisto one of the six
categories and to the person’s age.

Torelatethistowhat level of fithessshould be expectedin
divingisdifficult. Onehasto consider thetypesof diving
and obviously differing standards would be used for
professional divers than for sports divers. Exactly what
level of fitness should be expected for a person to become
a safe sports diver is not easily decided. Obviously the
person should be capabl e of areasonably prolonged period
of moderateexercise- perhapscategory 4 at the minimum.

| would think that this could be discussed at one of our
future meetings. Without doubt the present standards of
physical fitness (in an aerobic sense) necessary to become
acertified diver are quite inadequate.

Yours sincerely,
GREG LESLIE

INTRAUTERINE BENDS?

Sir,

Scubadivingisanincreasingly popular sport. Any person
diving to adepth greater than 9 misat risk of developing
the bends from nitrogen bubbling and venous gas emboli
formation which may be clinicaly asymptomatic but
detectable by ultrasonics. Theoretically diving could bea
potential teratogen, either through bubble formation
affecting the function of the placenta or circulation inthe



