Surf bathing grewrapidly in popularity, but just as rapidly its dangers becane
apparent. O necessity, small groups of experienced and regular surfers forned
t hensel ves into |ife-saving bodi es to assi st those who coul d not swim and t hose who
were not famliar with the dangers associated with surf bathing. These |life-saving
bodi es gradual | y grewin size, nunbers and i nportance and on 18t h Cct ober, 1907, the
New South Wal es Surf Bathing Association (later changed to the Surf Life Saving
Associ ation of Australia) was forned.

Si nce then, the Associ ati on has devel oped i nt o an organi sati on known t hr oughout
the world for its voluntary and humani tari an work whi ch has resulted by the end of
1973, in the saving of 200,000 lives. |In 1973 alone, 4,000 rescues on Australian
beaches were nade.

Surfing accidents range fromthe orthopaedic injuries of body surfers to the
physi cal trauma of surf boards (especially with sonme of the sharpened fi ns now bei ng
enpl oyed). Tides, undertows and rips aggravate the |ikelihood of drownings, and
marine animal injuries are common to both types of surfers.

Australiais fortunate i n possessi ng the | ongest coastline of any country. The
i ncreased aquatic recreational activities and the comrercial exploitation of the
continental shelf, we are in the position of having avail able the | argest and nost
vari ed group of aquatic accidents. There is every reason to be nodest regarding the
Conmmrer ci al and Gover nnent al backi ng gi ven to t he vol untary sports organi sati ons, and
i ndi vi dual enthusi asts who have nade the above data available. 1t is hoped and
anticipated that some future Australian Government shall see fit to assist and
subsi di se conpilation of this data, and its promrulgation to other countri es.

VEDI CAL STANDARDS FCR DI VI NG by Carl Ednonds

The i nposi tion of nmedi cal standards for any occupational activityis, toalarge
extent, both presunptive and arbitrary. Although divers and hyperbaric personne
share sone hazards, others are peculiar to one or the other. Even within the diving
occupation there may be considerably different nedical requirenments for the
occasi onal shall ow water, sport diver and the professional deep and experinenta
diver. Sonme of these variations in standards will be di scussed using the nodel of
a nedi cal history and exam nation fornmat sinmilar to those being used by nost navi es
enpl oyi ng di vers.

Reports of diver selection criteria are mainly anecdotal .2 6 9 These infer
that the diver should be a psychol ogically stable or even phl egmatic personality,
abl e to endure much physical and enotional stress, free of all serious physica
di sease and al so free of minor illnesses affecting the upper and | ower respiratory
tracts. Agroup of nore objectivereports3. 4 7.8 noreclearly definethe psychol ogi cal
assessnents, physical fitness |levels and nedical disease limtations which are
rel evant to diving candidates. |In appreciating the inportance of these criteria,
it is necessary to consider three aspects of diver training. Oneis the highfailure
rate of diving courses3 4 and the characteristics necessary for success in these
courses. The second i s the hazardous nature of the marine environnent and t he sudden
unexpect ed demands it is likely to nake on the diver. The third is the occupational
di seases to which the diver is subjected.

Medi cal St andards For mat *°

A copy of atypical diver nmedical exam nation formis shown in Tables 1-3. This
was devel oped for the Australian Standards Association for use with conpressed air
divers. The reasons for the requirenments are outlined bel oww th an expl anati on of
any pernitted relaxations and cautions.

TABLE I - Medical history questionaries (MH items 1-60) is conpleted by the
candi dat e

TABLE Il - Diving history questionnaire (DH itens 1-24) is conpleted by the
exam ni ng physician in consultation with the candi date.

TABLE 11l - Medical examination (ME itenms 1-42) is conpleted by the exanining
physi ci an.
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I dentification and personal data is obtained (MHitens 1,2,3,4,48,53; MEitens
1,2,3,36) for medico | egal reasons.

Age

The age range for diver training is between 16 and 30-35 years. Exceptions are
usual ly made for specific circunstances in both mlitary and civilian training
centres. The maxi numrecomended age i s extended to al |l ow physically and nmedical |y
fit individuals to undergo training. Annual nedical exam nations are required for
all divers. For those still diving beyond the age of 40 years, annual
el ect rocar di ographi ¢ exam nations are required.

Cccupation
The candi date's occupation may give sone indication of his physical fitness,

but may al so be i nportant inincreasing the diving hazards, eg. aviators or air crew
shoul d be speci fically advi sed of theflyingrestrictionsinposedafter diving. Sonar
operators and nusi cians may not wi sh to be exposed to the otol ogical conplications
of diving.

Medi cal treatnent and Drugs

Physical treatnents and neditation (MHitem8) may have an adverse effect on
di ving and vi ce versa. Any drug which influences the consci ous state may al so af f ect
the susceptibility to nitrogen narcosis and oxygen toxicity, whereas others may
af fect the assessnent of deconpression sickness signs. Al cohol and hall uci natory
drugs are absolutely contraindicated because of the effects on the diver’s
psychol ogi cal reaction to stress and the inpaired judgment. Hallucinations and
illusions will be enhanced intheinsecure marine environnent. Al cohol and Marijuana
have t he added di sadvant age of bl ocki ng vasospastic reactions to cold, resultingin
nore rapi d hypothernic conplications.

Car di ovascul ar

The exi st ence of serious cardiovascul ar di sease di squalifies the candi date from
di vi ng. A history of cardiovascular disease (MH itens 9-13) and the physical
exanm nation (ME 24, 25, 39-42) shoul d nake the exam ner aware of this. Tol erance
to physical exertion and the absence of factors predi sposing to myocardial failure
or infarction, are required. |If in doubt, a resting and exercising ECG should be
performed, and shoul d not showany evi dence of abnormal arrhyt hm as or ST depressi on.
Bl ood pressure shoul d not exceed 140mHg systol i ¢ and 90nmHg di astol i c. Wi ght shoul d
be within 20% of the average for age of the height and build. oesity (MEitens 2
and 3) is contraindicated because of the increased propensity for deconpression
sickness it produces, even though it may have a beneficial effect in reducing the
i kelihood of hypothermia. For civilian sport diving it is permissible to allow
diving with degrees of obesity that would not normally be accepted i n professional
or military diving. This is achieved by inposing an added 50% safety margin in
cal cul ating the depth/duration dive profile, al so by naki ng an absolute depth limt
of 20 netres and not permitting any dive that requires deconpression staging.

Respiratory
The exi stence of respiratory disease disqualifies diving candidates. Divers

must not only be able to tolerate severe physical exertion, which requires good
respiratory reserve, but must al so be able to tol erate rapid changes in | ung vol unes
and pressures with equal conpliance throughout the lung segnents. Any | ocal
restrictions, fibrosis, cysts, etc. may result i n pul nonary barotraumawith atearing
of lung tissue and subsequent conplications, including air enbolus. A history of
asthma is particularly om nous, as a recurrence will result in increased pul nonary
ai rway resistance, and al so the use of adrenergic drugs. Neither are acceptable in
any di vi ng operations, sport or professional. The history of respiratory disorders
(MHitens 14-19, 57) is conplinmented by the physical exam nation (ME itens 4, 23),
chest x-ray and sinplerespiratory function (MEitens 8,11). Hi gh pitched expiratory
rhonchi, which may only be elicited during hyperventilations, indicate airway
obstruction and precl ude diving. To conply withthe Australian Standards for Divers,
vital capacity should be nore than 4 litres in males, 3 litres in females, and the
forced expiratory volume in 1 second nust not be |less than 75% of vital capacity.
A nore rational standard would be to accept a value of VC=(27.63 - 0.112 x age) X
height in cmfor males, (31.78 - 0.101 x age) x height in cmfor females, and all ow
20%bel ow this val ue as the m ni numstandard. The full plate chest radi ograph nust
be normal .
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Upper Respiratory Tract

Di sorders of this systemconprise the | argest cause of occupational norbidity
in divers. History of chronic or recurrent allergies or infections (MHitens 20-
22) and evidence of these, or acute disorders of the ears, nose or throat (MEitens
13-19), will disqualify the diving candidate. Chronic sinusitis, allergicrhinitis,
dental caries, pharyngitis andtonsillitis, etc. will all have a detrinmental effect
on divi ng. Si nus and nasal polyps may produce obstructions during ascents or
descents, resulting in barotrauma. A deviated nasal septum may also result in
abnormal nasal mucosa, influencing patency of sinus ostia and the eustachi an tube.
Whenever obstruction or restriction of the upper respiratory tract airways occurs,
barotrauma is likely. |If infectionis present, it is likely to be spread by the
nmovenment of gases during the changes in depth and pressure. Sinus x-rays shoul d be
obt ai ned i n doubt ful cases. Abreak inthe skinor nucosal |iningof gas fill ed spaces
is a danger in diving, allowi ng access of gas into the body tissues, resulting in
barot raunma or surgical enphysena.

O ol ogi cal 3

The di ver nust have normal external ear canals, nornal niddle ears, and nornal
i nner ears. In addition, he nust have normal | y functioni ng eustachi an tubes and this
requires a normal, healthy nose.

EXTERNAL EAR

Cerunen - The external ear shoul d be free of cerunen. Ccclusion of the external
ear by cerumen may |lead to vertigo or external ear barotraunma.

Exost oses - These shoul d not be of such size as to occl ude the external auditory
meatus or to lead to occl usion by ecrunen being washed i nto the narrowed area
when sw nmi ng.

Qitis Externa - Adiver is rendered unfit by the presence of acute or chronic
otitis externa.

M DDLE EAR

Tynpani ¢ Menbrane - A healthy tynpanic nenbrane, intact and nobile, is a
prerequisite for diving. The follow ng conditions shoul d render the individual
unfit for diving. Any evidence of otitis nedia, however mld, a perforation
of the tynpani c menbrane, or athin atrophic scar. Obviously it would be unw se
to subnmit a tynpanic nenbrane which had been weakened by a thin scar, to the
pressure changes involved in diving. On the other hand, a heal ed perforation
which |l eft the tynpani c nenbrane normal in strength and nobility would be quite
acceptable. A retracted and i nmmobil e tynpani c menbrane i s unaccept abl e.

M ddl e-Ear Cavity - This should be free of fluid and be aerated. This is shown
by t he appear ances of the tynpani c menbrane and its nmobility on auto-inflation.
Eust achi an Tube - This nust function normally, ie. auto-inflation nust be
acconpl i shed wi t hout excessive force. |t should be noted that the ability to
autoinflate at any one point in tine does not preclude the possibility of
interm ttent Eustachi an tubal obstruction at another time. The function of the
Eust achi an tube is dependent upon normal nasal function, and this requires
careful assessnent.

| NNER EAR
Cochl ear Function - ldeally, divers should have normal cochl ear function, but
m nor changes in auditory acuity may be acceptable.

The Australian Standards Association has stipulated m ni nrum | SO st andards of
hearing for divers and conpressed-air workers as foll ows:

Hz 500 1000 2000 4000 6000 8000 Hz
db 40 35 35 45 50 50
| oss

These standards now seemi nadequate and i nappropriate in nmany cases, at | east
wi t hout consi derabl e qualification.

It should be borne in mndthat | oss of cochl ear function nmay be associated with
| oss of vestibular function. If the vestibul ar proportions of the inner ears respond
tostimuli unequal ly, thenvertigo m ght result, nore especially when visual fixation
i s poor, as frequently occurs indiving. This couldconstitute an appreciabl e hazard
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for the individual diver. The whole question of vertigo occurring anongst divers
is attracting considerable attention, and much investigation is under way. Unti
nore i s known about the part which an abnormal i nner ear may play i ninducing vertigo
it seenms reasonabl e and safe to expect that the hearing of the diver shoul d be near
nor mal .

Threshhol d hearing for divers should be 15 deci bel s at the frequenci es of 500,
1000, 2000 and 4000 cps, using audioneters calibrated to | SOstandard. This is the
| evel classified as “Standard |” in nost armed forces and it would seem to be
appropriate to expect this standard to be reached by individuals who wish to
participate in professional diving. Nevertheless, it is an insufficient range for
divers, asit does not tendto 6000 and 8000 cps, whi ch should betestedinbothinitial
and annual exam nations.

It is appreciated that this may be thought to be too harsh a standard, but it
nmust be pointed out that thisis a“safe” standard. Sone i ndivi dual s nay have nor nal
ears, which do not withstand stresses as well as other individuals, but once it has
been shown that there is depression of inner ear function, an extra el ement of risk
comes intodiving. Thisw |l increase as theinner ear function devi ates fromnormal .

Noi se as a Hazard for Hearing - Attention has been drawn to the noise |evels
experienced by divers in hel nets and conpressi on chanbers, and tenporary threshol d
shift in the hearing of divers have been denonstrated. The possibility of noise-
i nduced deaf ness resulting fromexposure to | oud noi se shoul d be borne in mnd, and
al | di versshoul d have an annual audi ogramas part of a heari ng conservati on programe.
The perm ssi bl e duration of exposure to | oud noi se of different intensities is wel
docunent ed, and shoul d be adhered to when exposing divers to such noise |evels.

Vesti bul ar Function - It has been shown that verti go can be i nduced by col d wat er
ent eri ng one ear but not the other ear, owingtothelatter;’'s external auditory neatus
bei ng occl uded by cerunmen. Sinilarly, vertigo can be expected to occur when diving
if one labyrinth is not functioning, and the other ear is stinulated by the caloric
effect of cold water in the normal ear

The significance or inportance of |ess marked changes in vestibular function
is not fully understood as far as diving is concerned, but there is anmpl e evidence
t o suggest that abnormal vestibular functionw |l play a part in disorientation. It
may prove to be wise in the future to exclude fromdiving those individuals whose
vesti bul ar functionis not perfectly normal and equal on each side. Inthe nmeantine,
it issafeto say that a diver shoul d have normal inner ear function in both cochl ear
and vesti bul ar portions.

Vi sua

Good vision (MH item 24) is needed both underwater, to avoid dangerous
situations, and after surfacing, when the diver may have to identify |andnarks,
floats, boats etc. The problens resulting froman incorrect visual bearing are
obvi ous. The use of corrected lens in the face mask is of value in reducing this
danger, but the technique of buddy diving (diving while attached by a line to a
visually fit diver) is even nore inportant. Distant vision should not be | ess than
6/ 12 both eyes, or 6/24 for the worse eye (MEitens 5,6). Hypernetropia should not
exceed 5. 0 di optres, but col our vision, unl ess grossly abnornal or required for ships
wat ch keeping duties, is not of great inportance.

Neur ol ogi cal

Any neurol ogi cal abnormality (MHitens 25-27,42,45,47 and ME itens 20-22, 28-
31,33,42) will add danger to the diver, as well as conplicating the various
neur ol ogi cal disorders due to diving, such as cerebral or spinal deconpression
si ckness, air enbol us frompul nonary barotrauma, oxygen toxicity, etc. Mgraineis
of t en exacerbated by diving. Sleepwal king is of inmportance when the diver intends
to live on board the diving boats. Epi |l epsy and epileptogenic drugs are
contrai ndi cated in diving.

Freedom from psychiatric disorders (MHditens 26,29,54 and ME itenms 34 and 35)
is al so of inportance. There should be no increased susceptibility to neuroticism
anxi ety st ates, depression, cl austrophobi a or agor ophobi a, psychoses, or any organic
cerebral syndrone.
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CGener al

The presence of severe gastrointestinal, renal (Mditens 30-38 and 7, 26, 27),
endocrine and system c diseases has the same harnful sequelae as neurol ogical
di sorders - making the diver a potential invalidin an environnent that does not | end
itself to first aid or nedical support.

Hernia (MHitem39) nay cause problenms with the variation in gas vol unmes during
changes of depth, as well as reflecting poorly on the diver’s physical capabilities.

Muscul o skel etal (MHitens 43, 44, 45 and MEitens 28-31) probl ens of any severity
will limt the diver’s physical capabilities, and conplicate deconpression sickness
assessnent. For divers (MEitem9) who were enpl oyed prof essi onal | y, or who under went
many deconpressions, or any reconpression treatnments, or who are exposed to
experinmental diving, annual long bone x-rays for dysbaric osteonecrosis are
i ndi cat ed.

Motion sickness (MHitem49) is a dangerous di sorder to have if any diving from
boats or inrough water i s contenplated. Vom ting underwater i s a probl emespecially
if the diver vomits into his diving equipnment or air supply. The psychol ogical
mani f estati ons of nmotion sickness al so may result in injudicious decisions, eg. to
return wi thout conpleting adequate deconpressi on stops.

Snoki ng of cigarettes (Mditens 50-51) is contraindicated, but not only because
of its effects on general health, but also because of its specific effect on
respiratory and cardiac fitness.

Pregnancy (MHitem59) is a contraindication to diving. This is based nore on
t he worman’ s syst em ¢ physi ol ogi cal reactions tothe pregnancy (vom ting with norning
si ckness, reduced tolerance to exertion, reduction in respiratory function
nmeasurenents, etc.) than the specific obstetric conplications. (She may be exposed
todifficultywthdivingharness and equi prent fitting, abdoni nal pressure gradi ents
wi t h dept h changes, effect of hi gh oxygen tensions and “sil ent” bubbl es ont he foetus,
hypoxi a subsequent to salt water aspiration, etc.) These nay eventually be shown
to be of serious inport.

Diving History
A knowl edge of previous hypobaric, hyperbaric and aquatic accidents (MHitem
60 and DH itenms 1-24) may be inval uable as an assessment of future problens.

Di ver sel ection?

In the above discussion, we have dealt mainly with what nedical standards are
required for diving. A nuch nore conplex situation exi sts when we attenpt to define
what standards are optimal or ideal. These standards will vary for each type of diving
activity, but in the one | arge navy series avail abl e on diver sel ection, the diver
was found to be a psychol ogi cal |l y, stable, nedically and physically fit individual,
who i s not overtly worried by diving hazards and has both a capability and a desire

to function in a hyperbaric aquatic environnment. |n conparison to the unsuccessful
candi date, heis usually nore mature, notivated by an affinity for water sports, very
capabl e at swi mm ng and breathhol di ng. He is not motivated by adventure or

conradeship. Heis athick set individual with alowCotton’s Index of build, a non-
snoker, and based on psychonetric assessnent, he is an intelligent, non-neurotic,
sel f-sufficient and practical person.

Results of Medi cal Exam nation

Inthe one | arge survey of sport divers, it was found that 33. 3%were cl assified
as medically unfit on the first exam nation. This fell to 20.1% after subsequent
treat ment and exam nations. The failure rate increased with age, and reached 45. 5%
over the age of 35 years. O those who were permtted to dive, 10%received some
operational diving linmtation inposed by the exam ning nedical practitioner.
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BUBBLES
SPUMS CONFERENCE * 75

Over a few gl asses of Heisswine, it was ascertained that the conference next
year is likely to be in Indonesia. The sub-comrittee has done sonme very intensive
work in planning the ideal site, which unfortunately does not include Bali. Perhaps
Bali will be included as a conference site, with the ot her areas desi gnated as di vi ng
sites. This would please both divers and the non-divi ng spouses.

2ND AUSTRALI AN UNDERWATER FI LM FESTI VAL

The Second Austral i an Underwat er Fi |l mFestival i stobeheldinSydney on Novenber
8th and 9th, 1974.

The | ocation for the opening night filmpresentation is the main Concert Hall
of the Sydney Opera House. Films will be presented on a giant screen by the nost
nodern 16mm proj ection equi pnent in the world. Leading Australian underwater film
producers will be in attendance to narrate and/or introduce their latest film The
programe will comrence at 8pmand will last three hours. Ticket price will be in
the vicinity of $5 each and will be available fromthe Opera House ei ght weeks in
advance.

On Saturday Novenber 9th, the afternoon will be reserved for special filns,
slides and | ectures presented by specialists directly associ ated with professional
di vi ng and phot ography. Location is yet to be announced but it will be either the
Union Theatre (seating capacity 624) or the Menzi es Hotel Banquet Room Adni ssion
in the vicinity of $2 per person.

Saturday evening will feature two special lectures, afilmand a di splay of the
| atest in diving and phot ographi ¢ equi pnent. Location is the Menzi es Hotel Banquet
Roomand admi ssionwi ||l be free. Thisw |l be awonderful opportunity to neet experts
and professionals fromall aspects of the diving industry.

The Australian Underwater Film Festival is directed by John H Harding and
enquiries can be nade to PO Box M456, Sydney Mail Exchange, 2012. Tickets will be
avai | abl e fromt he Oper a House fromSept enber 8th. Additional i nfornmationwill appear
in Skindiving in Australia nmagazine and in The Sydney Morning Herald amusenents
section.

| SLE OF PI NES NAUTI CLUB

A group of SPUMS nenbers visitedthelsleof Pines, and had t he nost mi nd boggl i ng
series of dives, run by the very French Nauti C ub. The area is thoroughly
reconmended, both because of the facilities for diving and the excellent French
cui sine. The diving was al so particularly economical, costing approxi mately $50 f or
7 dives, all found. When one considers this includes all equi pnent, and prof essi onal
gui des, it makes our Australian prices seemsone what infl ated. There i s no guarantee
that these priceswill remain as they are now, but inthe opini on of the SPUVS nenbers
who remained there one week, the prices could have been doubled w thout us
conpl aining. Oher aquatic pursuits are well represented, although it is probably
not exciting enough socially for non divers to spend nore than a fewdays there. The
apres-dive was considerably benefited by some group psycho therapy sessions
i nstigated by popul ar demand.
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