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Abstract

(Kohshi K, Tamaki H,LemaîtreF, MorimatsuY, DenoblePJ,IshitakeT. Diving-related disordersin commercialbreath-hold
divers (Ama) of Japan.Diving andHyperbaric Medicine. 2021 June30;51(2):199–206. doi: 10.28920/dhm51.2.199-206.
PMID: 34157736.)
Decompression illness (DCI) is well known in compressed-airdiving but hasbeenconsideredanecdotal in breath-hold
divers. Nonetheless, reported casesandfield studies of the JapaneseAma,commercial or professional breath-hold divers,
supportDCI asa clinical entity. Clinical characteristicsof DCI in Ama diversmainly suggestneurological involvement,
especially stroke-like cerebraleventswith sparingof the spinal cord. FemaleAma diversachieving deepdepthshaverarely
experiencedapanic-like neurosisfrom anxiety disorders.Neuroradiological studiesofAma divershaveshownsymptomatic
and/or asymptomatic ischaemic lesions situated in the basal ganglia, brainstem, and deepand superficial cerebral white
matter, suggestingarterial insufficiency. The underlying mechanism(s)of brain damagein breath-hold diving remain to
beelucidated; oneof the plausible mechanismsis arterialization of venousnitrogen bubblespassingthrough right to left
shuntsin the heartor lungs. Although the treatment for DCI in Ama divers hasnot beenspecifically established,oxygen
breathing should be given assoon aspossible for injured divers. The strategy for prevention of diving-related disorders
includesreducingextremediving schedules,prolonging surfaceintervals andavoiding long periodsof repetitive diving. This
review discussestheclinical manifestations of diving-related disorders in Ama divers andthe controversial mechanisms.

Introduction

Decompressionillness (DCI), a collective term for the
dysbaric diseasesdecompression sickness (DCS) (caused
by bubbles formed from dissolved gas) and arterial gas
embolism (AGE) (caused by bubbles introduced to the
arterial circulation by pulmonarybarotrauma),iswell known
in compressed-airdivers or caissonworkers; however, the
existence of this condition among breath-hold divers has
beendisputed byscientists andmedical professionals. Since
the 1960s, when Cross published articles on ‘taravana’, a
diving syndromeof breath-hold pearl divers of the French
Polynesian archipelago of Tuamotu,1 the occurrence of
serious neurological disorders after repetitive breath-hold
diving hasbeenwidely debated. Nonetheless, a few cases
of Japanesecommercialor professional breath-hold (Ama)

diversafflicted with neurological diving accidentswereseen
in the 1990s.2,3 Moreover, a surveyconductedin a village
of Japanshowedthat more than half of theAma divers had
experiencedneurological events related to diving work.4
SinceWong summarisedthe clinical symptoms associated
with breath-hold diving,5 this condition hasbecomemore
widely recognised.6,7 Reviews of the symptoms of DCI
in breath-hold and compressed gas diving show many
manifestations in common,5,8,9 though somedifferences in
typical presentationsmaybeidentified (seeDiving-induced
disorders). Our aim here is to provide a review of clinical
characteristics of diving-related disorders in Ama divers
basedon our previous caseseries andfield studies, discuss
uncertainty about the mechanisms, and propose strategies
that could help to treat andprotect thesedivers.
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Ama divers

Thecommercial or professional breath-holddivers of Japan
andKoreahavebeenin existence for more than2,000 years.
Thesedivers arescientifically andcollectively called Ama
(sea women and men) since their diving work was first
published by a Japanesescientist in 1932.10 The origin
of the Ama diving practice is not well known; one theory
contendsthat this diving tradition originated from male
Polynesianpearl divers. Thebreath-hold diving profession
wasessentially for menin warm areasandit wasintroduced
to cold waters of JapanandKorea where the oceanfloor is
rich in shellfish.11 Women in theseareasmay havestarted
to engagediving activities becausetheir physiquesarebetter
suited to overcomecold stress.11 Thenumberof maleAma
divers increasedbecauseof theadventof wetsuits for thermal
protection in 1960s.12

In Japan,Ama divers start their profession at theageof 15–
16 yearsandcontinue working for more than20 years.11,12
Divers older than 60 years are not rare; most male divers
arebetween 30 and50 years, and females between 40 and
60 years old.13 The Korean Ama divers included men as
well aswomen up to the 17th century; however, nowadays
all thedivers arefemale.11 About 11,000Ama diversdwell
in Japanaccording to a questionnaire survey compiled in
1986, and 80% of them were male.13 TheseAma divers
harvest the oceanfloor by gathering seaweed,abalone, and
seaurchins daily.

There are two types of diving methods for Ama divers:
Cachido divers dive unassisted without any aids; and

Funadodivers useweights for descending.11 Funadodivers
are either pulled up by assistants(completely assisted)or
swim up without assistance(partially assisted). Cachido
divers generally dive to depths of 3–10metresof seawater
(msw), and the diving depthsof Funadodivers are deeper;
occasionally over 30msw. In general,Ama divers beganto
work asCachido in shallow water, and then graduated to
become Funado. One reason for this is a need to develop
more rapid middle ear pressure equalisation during fast
descendingin Funadodivers.Most Funadodivers aremale,
while almost all female diversareCachido.

Working practice

Traditionally, Amadivers werenot equippedwith anydiving
devices,exceptfor their facemasks.11 Theywore traditional
working clothing suchascotton bathingsuitsandloincloths.
Ama divers maketheir dives using only light cotton suits
mainly in the warm season,while Korean divers worked
using only light cotton suits even in wintertime. Since
wearing wetsuits has become popular among the fishery
divers in Japanfor more thanhalf acentury, longer-lasting
anddeepdiving is possible even in winter. They wear wet
suits and fins and carry weight belts to achieve neutral
buoyancy(4–8 kg).

Cachido divers walk into the seafrom the shoreandswim
to the diving groundsholding woodentubs, andthey swim
unassistedup to 10 msw in depth from drifting tubs. In
Cachido,swimming downanduprequiressignificant energy.
Funadodive from boatsusing iron weights (15–25 kg), and
swim to the surfacewith or without assistance(Figure 1).

Figure 1
A maleFunadodive photographedduring breath-hold diving. His boatwasequippedwith a rolling machineto pull up his weight anda

basketfor seafoods(A). He descendedto thefloor using an iron weight (B), andswamto the surface without assistance(C)
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Their partnerson theboatspull theweights and/or theAma
divers to the surfaceafter eachdive. Funadodivers dive up
to 30mswandstaydownlonger owing to lessexertion.Ama
divers hyperventilate briefly during each surface interval
andemit apursed-lip whistle beforedescending.Thedivers
take acouple of deepbreaths, dive to the desireddepth and
stay 15–45secondsat thebottom for harvesting (Figure 2).
After the 30–120 secondperiod of eachdive, Ama make
their next dive, typically after 30−60 secondsof surface
rest,butoccasionally upto 10minutesor longer.Amadivers
work 2–6 hours in the seain one or two shifts per diving
day; the duration of the morning shift is 2–4 hoursandthe
afternoonshift is 1–2hours, taking a lunch breakof half an
hour. Nowadays,diving depth is measuredsonically using
fish finders.

Ama divers use small cabins in their boats for frequent
warming using propanestoves.After arriving at thediving
locations, they stayin the cabinuntil theyarewarmenough
to perspire.Another groupofAma diverswho diveatshallow
depthsmakefires to warm their bodiesbefore andafter each
shift of dives, either onthebeachor in cabinsontheseashore.

Therearemarkeddifferences in theharvesting timeanddays,
and diving patterns and apparel in accordancewith union
rules. Local Japaneseunionrules in someareasdonot allow
theuseof wetsuits in order toprotect their natural resources
from over-harvesting.Moreover, thediversareonly allowed
to work in specific harvesting seasonsin all areas.

Diving-induced disorders

Our preliminary interview survey of 16 Funadodivers
showedthat 13of themhadahistory of diving accidentsand
that nine of them hadexperiencedstroke-like neurological
symptomsduring or after more than 3 hours of repetitive
dives.4 In another study of JapaneseAma divers, 12 of
173 divers (11 of 29 Funadoandonly oneof 144Cachido,
all male) had experiencedstroke-like neurological events
during or immediately after repetitive breath-hold diving

(Table 1).14 Themost common symptoms were numbness
in eight cases,dizziness in eight casesandmotor weakness
on one side (hemiplegia) in six cases.Other symptoms
were speechdisturbance, limb pain andvisual disturbance.
Dizziness wasparticularly commonafter continuous long-
lasting dives in assistedAmadivers. Two of these12divers
with neurological events also had severemusculoskeletal
pain in the knee and limbs, but none of the divers had a
skin rash.Many of theneurological disordersweretransient
and resolved completely in 10 divers. The other two had
unresolved symptoms: one with a residual partial visual
deficit and the other with sensory numbnessof his hand.
Noneof thediversexperiencedspinal corddisorders,which
frequently occurs in compressed-airdivers or workers.

Cross reported that out of 235 observed breath-hold pearl
divers,47(20%) exhibited neurological symptomsknown as
‘taravana’ diving syndromeat the endof 6 hoursof diving
perdayduring athree-weekperiod in 1958(Table 1).1 The
taravanasyndromeincluded partial or completeparalysis in
six divers, transient unconsciousnessin three cases,mental
disturbanceanddeathin two cases,respectively. Oneof the
divers undertaking18to 20breath-hold divesto adepthof 40
msw in lessthan 2 hours,showedno life-threatening signs
after diving work andduring the return trip to the village.
Another waspulled into the canoein asemi-comatosestate
anddied 2 hours later. Our caseserieshaveshownthatAma
divers haveexperiencedseriousneurological manifestations
which include unconsciousness,seizure, and/or brain stem
involvement.2,4,15,16 Theseseriousneurological DCI events
in Ama divers are consistent with the symptoms seen in
taravanasyndrome in Polynesian pearl divers.

Stroke-like brain involvement in DCI is common in
Ama divers,4,14 while spinal cord involvement, unlike in
compressed-air divers and workers, is extremely rare.
Typically, cerebral DCI manifestswith unilateral sensory
numbnessor hemiplegia, disturbed speech, and/or visual
deficit after repetitive dives exceeding 20 msw in depth
executed over shifts longer than three hours.2,3,15,16 Post-

Figure 2
Representativedive logger record showing the depth-time profiles of asingle breath-hold dive
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dive neurological events in Ama divers have often not
been considered serious because symptoms resolved
spontaneouslywithin severalhours or disappearedrapidly
after hyperbaric therapy. However, in rare casespost-
dive neurological events presentedwith altered level of
consciousnessor death.1,4 Onestudy hasclassified diving-
relatedsymptomsin breath-hold divers into two types; one
is benignandquickly reversible, characterisedby dizziness,
vertigo, nausea,anxiety and fatigue, and the other is
seriousdiseasepresenting with neurological andpersistent
disorders.6 Ama diversexperiencingneurological symptoms
after repetitive dives require early diagnosis andtreatment.

Another controversy is whetherpsychiatric disordersappear
in breath-hold diving. Male Ama divers have reported no
psychiatric disordersfollowing diving work, although they
may occasionally complain of anxiety during deep and
long-lasting dives. In contrast, female Ama divers have
sufferedspecific psychiatric disorderscalled ‘Chiyamai’.17
A survey of 44 female Ama divers noted that nine had
mental disturbances related to anxiety attacks. On the
particular island involved, the diving depthsanddurations
were deeper and longer than in other areas,18 and the
diving patternswere similar to thoseof male Ama divers
with diving accidents.4,14 Although the clinical featuresof
thesediving related psychiatric episodesclosely resemble
those of sometypes of panic disorders, female divers did
not have depersonalisation or de-realisation. The clinical
symptoms included palpitation, dizziness or unsteady
feelings, dyspnoea,nauseaand/or hot flushes; palpitations
being the most frequent among them. Several Ama divers
who had experiencedthe illness could not dive andhad to
stop their diving work. Otherswho hadrecoveredfrom the
illness were unable to dive at great depths andalways had
to takeanti-anxiety medicineprior to diving.

Except for the above specific cases,no diving-related
psychiatric disturbancesamongfemale ormaleAma divers
have been reported where diving depths are shallower.
However, Polynesian pearl divers frequently experienced
mental anxiety asa form of taravanasyndrome, anda few

caseswere affected with symptoms such as restlessness,
irritability andalteredcomprehension.1Therefore,thereis a
possibility that deepandlong-lasting repetitive breath-hold
divescausepsychological conditions in Ama divers.Further
studiesareneededto investigatewhether breath-hold diving
affects psychological or mental functions.19

Brain imaging

There was no DCI reported amongAma divers until our
group described two casesof cerebral infarction in 1998
occurring after repetitive dives to 15 to 25 msw.2 There
arenowmany reportsof ischaemic brain lesions in breath-
hold divers documentedusingmagnetic resonanceimaging
(MRI). Brain MRIs in Ama divers with a history of DCI
showed multiple cerebral infarcts in areascorresponding
to the symptoms and elicited signs (Figure 3). The brain
lesions are localised in the basalganglia, internal capsule,
and deepand superficial white matter.20 In another study,
wefurther investigatedwhetherlong-term breath-holddivers
whoexhibited cerebralsymptomsandalsothosewhodid not
would exhibit cerebral damageonMRI.21 Twelve Japanese
Funado divers with an averageageof 54.9 (SD 5.1) years
and diving experience of 29.8 (7.6) years were examined.
Four had histories of transient diving-related neurological
symptoms, and eleven demonstrated ischaemic cerebral
lesions. These lesions were situated in the cortical and/or
subcortical area(nine cases),deepwhite matter (four cases),
the basal ganglia (four cases),and the thalamus (one case).
Cerebral hyperintensities observedwith T2-MRI are seen
in healthy subjects, andthe prevalenceincreaseswith older
age,occurring in 10–20%of peopleagedaround60years.22,23
However, thehigher prevalenceof cerebral ischaemiclesions
in Ama divers cannotbesimply explained by aging.

The typesof brain lesions in theAma diverswere identical
to thoseseenin compressed-airdivers or patients suffering
iatrogenic AGE.24–26 The ischaemic lesions in the basal
ganglia were situated in the terminal zone, andthe lesions
involving deep or superficial white matter corresponded
to border zone or watershed regions. They are so-called

Diving group Ama divers (11/29 assisted,1/144 non-
assisted)in 200914

Polynesiandivers (47/235 assisted)in
19581

Symptoms
(n cases)

Dizziness/vertigo/nausea (8)
Sensory numbness (8)

Hemiplegia (6)
Speechdisturbance (3)

Limb pain (2)
Visual disturbance(1)

Vertigo/nausea/mental anguish (34)
Paralysis (6)

Unconsciousness (3)
Mentally affected(2)

Death (2)

Dive profiles
Mean (SD) or
range

Dive depth(msw): 15.0 (3.3)
Dive time (sec): 63.0 (16.4)

Surfaceinterval (sec): 26.0 (13.7)
Length of diving shifts (hours): 5.5 (0.7)
Resttime betweenshifts (min): 36.3 (15.5)

Dive depth (msw): 30–40
Dive time (sec): 90

Surfaceinterval (min): 3–10
Lengthof diving shift (hours): 6

Table 1
Diving events in JapaneseAmaandPolynesian divers. Numbers in parenthesesare numbers of cases
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‘low-flow’ cerebralinfarctionsresulting from low perfusion
pressure in the terminal supply areas, andmay be due to
cerebral AGE. The previously mentioned studies in Ama
diversdemonstratedthatlong-lasting breath-hold diving may
causedamageto the brain, probably through accumulation
of repeated transient cerebral arterial ischaemic injury.
Moreover, anotherstudy suggestspossible underestimation
of the true damageto the brain.27 In that study, five elite
breath-hold divers with normal neurological examinations
andbrain MRIs all exhibited diffusely abnormalperfusion
imagesof the brain usingsingle photonemissiontomography
(SPECT)scans.In our seriesof 12Amadivers, frontal lobe
atrophy was found in two cases.21 Recently, a possible
impairment of cerebralautoregulation in elite competitive
breath-hold divershasbeenreported.28 Long-term repetitive
breath-hold diving probably affects cerebralperfusion in a
fashion thatmay increasesusceptibility to local or diffuse
ischaemia causedby AGE, and this is an important issue
for future research.

Mechanismsof injury

The mechanismsof DCI incidents after repetitive breath-
hold diving arepoorly understood.A morerecentstudyhas
demonstratedthat deeprepetitive breath-hold dives lead to
endothelial dysfunction thatmayplay arole in neurological
DCI.29 It was suggestedthat intravascular microparticles
following breath-holddivesinitiate asystemicinflammatory

processincluding neutrophil activation.30 It is possiblethat
someforms of neurological DCI area “reversible cerebral
vasoconstriction syndrome” resulting from a transient
segmentalconstriction of cerebral arteries.31However, some
Amadiverswith neurological DCI showedlargemultifocal
ischaemiccerebral lesionsonMRI studies.20 Thesefindings
aremorecompatible with cerebral infarcts causedbyalarge
gasor thrombotic emboli load.26 Moreover, seriousstroke-
like neurological disorders were immediately relieved by
recompression.32 Thedramatic andrapid responsesuggests
the presenceof bubbles in the cerebral arteries. Nitrogen
accumulation in fat tissuesincreasesthroughout repetitive
breath-hold diving despite quickly reaching a steadystate
in the brain, heart andviscera.33

Given high cerebral blood flow and consequently ‘fast’
nitrogen kinetics, thedevelopmentof in situ bubblesin the
brain is unlikely. The characteristics of diving accidents
in Ama divers are that stroke-like brain involvement is
common,andmoreovertheir MRI findings suggestocclusion
of cerebral arteries.20 In one caseof anAma diver who
suffered neurological symptomonset,computedtomography
showedanair density area in the parietal lobe of the brain
3hourslater.34 After repetitive breath-holddiveswith short
surface intervals, venousnitrogen bubblesmay arise from
the peripheral fatty tissuessimilar to the mechanismsseen
in compressed-airdiving. Someinvestigators havereported
venousbubbles following repetitive breath-hold dives in
Ama andspearfishing divers.35–37 However, venousbubbles
should be filtered by lung capillaries and would enter the
cerebral arterial circulation unlessthey arterialize acrossa
right-to-left shunt (RLS). Serious neurological eventsare
usually induced in repetitive breath-holddiving, while the
detectionof venousbubblesis moredifficult in breath-hold
divers thanin compressed-airdivers.29,35,36,38 Why lesions in
breath-hold diving mainly involve the brain but not spinal
cord is an unresolvedquestion.39

Bubbles formed in the venous blood after long-lasting
repetitive breath-hold dives, can cross from the venous
sideto thearterial sideof thecirculation (arterialization) in
thepresenceof an intracardiac RLS and/or intrapulmonary
arterio-venousshunt(AVS). While theproportion of cerebral
ischaemic lesions were closely related to the presenceof
intracardiac RLS in compressed-airdivers,40,41 RLSs have
not beendetectedin Ama andother breath-hold divers with
brain involvement.3,34,42,43 Thesereported casessuggestthat
neurological DCI in breath-hold diverscannotbeexplained
only by intracardiac RLS, and alternative mechanisms
have been suggested.44 After repetitive deep breath-hold
diving venous bubbles may be retained or trapped in the
pulmonary arterioles. Then, when the divers continue
with repetitive descents, the trapped bubbles may be
compressedandtherefore able passthrough the pulmonary
circulation. Arterialized bubblesmight thenexpandduring
each ascent and accumulate in the terminal supply areas
of the brain, border zones and watershed regions. It has

Figure 3
Magnetic resonanceimaging (MRI) of the brain in amale
Ama diver with right homonymous hemianopsia. T2-
weighted MRI obtained on the 5th day after the accident
showedtwo increasedsignal intensities in the left occipital

lobe (arrow) andthe right basalganglia (arrow head)
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previously been suggestedthat this is the most likely
hypothesisto explain cerebralinvolvement inAma divers.14

Arieli haspublished anewtheory of decompressionbubbles
developing from intravascular gasmicronuclei on small
distal arterial walls.45 Elevation of nitrogen tension in the
brain andblood results in enhancednitrogen transfer to these
nuclei which becomebubbles. However, this hypothesis
cannot explain why one or more large ischaemic lesions
are not invariably accompaniedby multiple small ones
in the subcortical areas,2,3,34 where arterial gasembolism
typically involves the small arteries (average diameter,
30to 60microns).46 Hypoxia following breath-holdingmay
affect the openingof intrapulmonary AVSs which exist in
normal humans.47 WeconsidercerebralDCI inAma divers
is explained by arterialization of venousnitrogen bubbles
andcerebral arterial gasembolism asthe main mechanism.
However, the pathophysiology is not clear and probably
multifactorial.

Diffuse cerebralhypoperfusion or brain atrophy in breath-
hold divers suggests that there is endothelial damageof
cerebralarteriescausedbymicro-emboli-like microbubbles
and microparticles. While microbubbles smaller than
22 microns in diameter can pass through cerebral
capillaries,48 it has been shown that this damagesthe
blood-brain barrier.49 In addition, others have suggested
that microparticles play an important role in cerebral
endothelial dysfunction after breath-hold diving.29 There
is a possibility that such micro-embolic particles induce
cerebral hypoperfusion or brain atrophy.

Treatment

Hyperbaric oxygen treatment (HBOT) has a key role in
treating bubble diseaseand appearsto be effective for the
hyperacute phaseof iatrogenic arterial gas embolism,50,51
although the beneficial effect has not been shown in
acute ischaemic stroke not causedby bubbles.52 Twenty
two divers with cerebral symptomsof DCI who received
HBOT within 6 hoursall completely recovered.53 In fact,
the rateof spontaneousclinical recovery is high in patients
with cerebral AGE following decompressionalthough the
improvement is not invariably sustained.54 Another study
described early normobaric oxygen breathing completely
relieved or improvedDCI symptomsin 65%of 1,045cases.55
In Ama divers, DCI symptoms typically reflect cerebral
involvement (stroke-like symptoms). For the treatment of
DCI in breath-hold divers, oxygenbreathingshouldstart as
early aspossible, followed by HBOT within 6 hours after
theonset.Permanentbrain injury maybepreventedby early
treatmentso it must beemphasisedin local diving villages
that HBOT should start assoonaspossible.

Prevention

Prevention of DCI is important for Ama divers. One
somewhatradical preventativestrategypreviously proposed

was to take a breath of oxygen immediately prior to the
dive to minimise inert gasuptake.56 However, this might
risk oxygen toxicity, andmany Japanesediving fishermen
do not haveaccessto oxygen for their diving work, even
asa first aid strategy. A more practical approachis to take
longer surfaceintervals. As shownin the studyof taravanaby
Cross,1pearl divers inMongareva Lagoonwho spentat least
10 minutes at the surface between dives never developed
this condition, whereasmanydivers in anotherlagoonusing
shortersurfaceintervals of threeto fiveminutes experienced
taravana.Ashortsurfacetime would increasetherisk of DCI,
particularly whendiving to deeperdepths.57

Based on our surveys of Ama divers with neurological
DCI,4,14 multiple repetitive breath-hold dives to depths
shallower than20mswfor severalhourswith short recovery
periods can lead to nitrogen accumulation in tissues
analogousto the amountsfound in compressed-airdiving.
A simulation of the diving pattern of JapaneseAmadivers
performing 30 dives to a depth of 20 msw over an hour
found that nitrogen loading in the fat increasedthroughout
repetitive breath-hold diving despitereachingasteadystate
valueafter five divesin thebrain, heartandviscera.33 Diving
to 20 msw repeatedly for several hours would require an
averagesurface-to-dive time (S/D) ratio of more than 0.8
to avoid development of DCI.58 Our survey showed the
S/D ratio in Ama diverswith neurological disorderstended
to be low in comparison to that of divers without events.14
While dive depth, bottom time andduration of the diving
patternarewell knownasrisk factors for DCI in breath-hold
diving, short surface interval is a possiblemajor causein
breath-hold dives to 10–20msw. The risk of DCI in Ama
divers canbedecreasedby taking a longer surface interval
and a shorter diving shift of less than two hours. Twenty
yearsago, seriousmanifestations occasionally appearedin
Ama divers in adistrict of Japan,but theybecamerareafter
educationalmeetingsfor Ama diverswereintroduced at the
union.59 However, neurological eventshappenedin some
divers whoseshifts were longer than two hours,15,16 andthe
union rulemay needto includethetimeof singlediving shift.

Conclusions

Repetitive breath-hold dives can cause decompression
disorders characterised by stroke-like brain involvement.
Brain MRIs of Ama divers showed symptomatic and/or
asymptomatic ischaemic lesions typically situated in the
terminal andborder zonesof cerebral arteries. Theprevalent
theory of brain involvement is that arterialised venous
gasbubbles passing through right to left shunts may be a
plausible mechanism.Although no therapeutic strategyhas
beenestablishedspecifically for DCI in breath-hold divers,
early oxygen breathing is recommendedto help mitigate
permanentbrain ischaemicinjuries. It is moreimportant for
Ama divers to protect themselvesfrom the diving-related
disordersby reducingharddiving schedulesof long-lasting
repetitive dives andshort surface intervals.
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