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CHAPTER

1 INTRODUCTIONTO AIDA3

In your AIDAL1 and AIDA2 courses, you experienced a detailed introduction to modern freediving.
These courses focus mainly on safety by learning and apgimgd freediving techniquedf you

have understood and were able to apply these fundamental freedkis, the required
performances for your AIDA1 & 2 certifications were safely in your reach, without extra training, and
certainly without stretching your personal limits.

In this AIDA®ourse, you will now go one step beyond. Yl learn how to train as a freediver and
bring your freediving to the next level, beyond the basics. Systematically and, saiehlyill expand
your capabilities as a freedivdsut remember:

In freediving, performance must follow from a correct approach and proper techniguesver
from pushing beyond your limits.
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1.1 Information about this course

Continuing your AIDA education

TheAIDA3 Advanced Freediver coutsailds on the foundations developed in AIDAL1 and All2A2
represents the next step of th&IDA Education ProgranfFigure?). It marks the transition from
learning the basic principles of freediving to understanding how to train, progress, and refine your
skills in a systematic way.

As freediving continues to evolve, the AIDA Education Program evolves with it. Educational materials
are regularly revised, adapted, and developed to reflect current knowledge, practical experience,
competition practice, and relevant medical research. Dhigoing process is one of the reasons why
AIDA has been recognized as a worldwide reference point for freediving education since its inception
in 1992.

Prerequisites
Toenrollin the AIDA3 Course you must:

Be 18 years of age or older (16 years with parent or guardian consent)

Have completed th&IDA2 Freediver course passedAlDA Crossover Evaluation
Have completed th&IDA MedicalStatement(in countries where it is applicable)
Have completed thédlDALiability Releasd-orm(in countries where it is applicable)

=4 4 4

Course structure
During this AIDA3 Course, your instructor will conduct:

1 Min. 3 theory lessons
1 Min. 2 pool sessions
1 Min. 4 open water sessions

The content of this manual covers the 3 abewentioned theory lessons conducted by your AIDA
Instructor. The manual does not entirely replace the famdace theory lessons: You discuss your
understanding of freedive theory based on the Knowledge Rea¢tre end of every chapter. Also,

a written exam after the third theory lesson has to be passed. After having finalized the exam, your
AIDA Instructor will discuss the exam answers with you in order-ia BNVery single missing point of
knowledge. Heoe, you will be able to successfully understand all requirements of the AIDA3
AdvancedReedivercourse

1.2 Paperwork
In some countrieshefore starting yourcourse you will need to providsomeimportant paperwork
to your instructor this helpgo makesureyou are fit for and aware of the risks of freediving.
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AIDA crossover evaluation

If you already have a certification fronfraedivingorganizatiorother than AIDA, you might not need

to start your education with a beginner course when signing up with AIDA for the first time. Your
AIDA Instructor will evaluate your knowledge of theory and skills in pool and open water which will
allow for an appropate identification of your level.

Also, if you are an experienced freediver, spis@er or freediing athlete without any previous
certification, your AIDA Instructanaybe able to permit you to skip the beginner level course, once
your freediving skills and knowledge have undergone an evaluation and have been proven to meet
the requirements of the respective course.

Toenrollin this AIDA3 Course, you will need to demonstrate the same skills required for the AIDA2
certification:

Static (STAR2 min

Dynamic with fins (DYB): >40m

Constant Weight (CV8): 1220m

Free Immersion (FIM) technique demonstration
Buddying and rescue technique in all disciplines

= =4 4 4

These skills must be properly demonstrated through the application of sound technique. For
SEFYLX S Al Aada y2i 2andiffeHikediushe perfdred with ¥nidffident NIk O K
dive, proper line orientation, streamlined body position, effective finning and equalization, a
controlled and safe bottom turn, and efficient use of buoyancy during the ascent.

If necessary, youklDA Instructor will assess your skills and knowledge during a minimum of:

M 1 Classroom session
M 1 Pool/ confined water session
1 1 Open water session

This evaluatiomequiresa minimum ofone day Once you have sufficiently mastered all required skills
taught inAIDA2you are allowed tenrol in the AIDA3 Cours#.you are not yet able to comfortably
pass this evaluation while demonstrating the required skills and knowledge, there is no need to
worry. Following the evaluation, and prior to the start of the AIDA3 course, your AIDA Instructor will
be able to offer dditional training sessiondNeither the evaluation itself, nor the extra training
sessions are part of the AIDAGurse.

If you come from a freediving agency different than Al[dA canrefer tothe crossover equivalency
tableto find your bearingsKigurel).
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Medical statement(where applicable)

The AIDA Medical Statemenbutlines potential conditions that may prevent you from safely
practicing freedivingln countries where this form is required, € f |j dzS& G A 2 yYNCE, | NB
then@ 2dz I NB NBIFRe& (G2 0S3IAy &2 dzN) YEsabRaidlMggdire 2 dzNJy
written medical clearance from a qualified physician before the start of your course. For this purpose,
please ask your doctor to complete the designated section of the form.

Be honest about your medical condition, including any issues not explicitly listed in the document,
such agprevious minor surgeries or mild cases of asthivaur examining physician aims to obtain a
comprehensive overview of your condition in order to support your safe participation in freediving.

If you are travelling to a remote island to attend your AIDA course, please ensure that you have all
required documentation with you before departur&/hen required, the AIDA &tlical Statement
must be completed, signed, and submitted to your AIDA Instructor at the beginning of the course.

Please note that in some countries, medical -slel€larations are not legally valid, and instructors
may even be prohibited from collecting such informationséime cases, you may be required to
undergo a medical examination and obtain a sport fithess certificate from a qualified physttaa
the course

Liability release (where applicable)

In many countriesyou will have to hand in a sign@dDA Liability Releaseormbeforeany inwater
activity. This form highlights that freediving is a safe activity, provided that all guidelines and
instructions given by your instructors are properly follow&ver more than 25 years of instruction,
AIDA courses have maintained an exemplary safety record, and it is our intention to uphold this
standard. This waiver confirms that you are aware of the potential risks associated with freediving
and that you understnd your personal responsibility as a fundamental component of safe practice.
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2 PHYSIOLOGY

Most people can hold their breath for no more than¢80 seconds, even under optimal conditions.
Yet during your AIDA2 course, you have already gone well beyond two minutes.

What may seem surprising is, in fact, a natural expression of human physiology. By understanding
how your body responds to breattold diving, you will be able to improve both your performance
and your safety. This chapter will guide you through these &mmehtal mechanisms.

2.1 Blood composition

Approximately 8% of the body weight of an adult person is made up of blood. This results in an
average of 4 liters for females and % liters for males, depending on body size. Blood has several
functions in the human body:

i Transportation ofjasesnutrients, waste products, hormones and body heat

9 Protection from inflammation by providing leukocytes (white blood cells), antibodies and
platelets

1 Regulation of blood acidity (pH) by interacting with acids bades, and water balance by
transferring water to and frontissues in the body.
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The transportation function of blood includes Oxygen)(@nd Carbon Dioxide (@Pwhich are
exchanged between the lungs and the cells in the body.

red blood cells

white blood cells p————

36-54% red blood cells |

platelets

Figure3 - Blood composition

plasma f——

Composition

Blood is a mixture oplasma (liquid part)red blood cells (RBC, erythrocyte$, white blood cells
(WBC, oteukocyte¥and platelets. The red blood cells contain an-rimh protein callechemoglobin
which gives RB@seir red color. Hemoglobincarries most of the Oxygen transported by the blood.

Oxygenated: red

Oxygenated blood is bright rad color. This is the case in every healthy person, where the Oxygen
saturation is 909% at any given time while breathing. You can test this with a sioxiheeter, a
device you stick to a finger to measure the oxygenation of the bloodoXingeter analyses theolor

of light reflections from the skin as an indicator of your blood oxygenation. If the oxygenation level is
lower than 96% while breathing, you are eithexertingor sick. In both casegou should not hold

your breath or freedive.
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Oxygen depleted: purple
Oxygendepletedblood shifts thecolortowards purple. This allows determining the oxygenation level
of blood by itscolor. A pulseoximeter does exactly that.

Cyanosis

/] &ry2ara Aa 2F0Sy Ftaz2 OFftfSR aof dzS f kddécdnd ! &
easily be spotted there. Cyanosis does not indicate a dangerously low lexgie in the freediver,

but shows theoxygen level has started to decrease. The level will be normalized within a few breaths
and cyanosiswill disappear As a freediveryou cannotdfeelé cyanosis, hence, you depend on your
buddy to tell you if it appears & F y2aAa Ay NBONBIFGA2YylIE FTNBSRAD)
ardyéeéd LG GStfa @2dz 0KFG @2dz I NB | LILINRF OKAy 3 @

Note that blue lips can also indicate that the freediver has a slightly lowered body temperature
(hypothermia). In this casgthe color change derives from a constriction of the blood vessels
(vasoconstrictioh in the lips and does not indicate inadequate oxygenation, Btdl important to

tell your buddy if younoticeblue lips. In case your diving partrfeelstoo cold, you will have to react

by conducting some warming up exercises such as swimming for a while, taking a break in the sun or,
if nothing helps, by aborting theéive session. You should not dive when you are feeling cold.

In case the cyanosis persists oaarextended period of time despite warming ugpfreediver should
seekmedical attention.

2.2 Principle ofdiffusion

The gas exchange between air and blood happens in the alveoli, the smallest unit of your lungs. Once
the inhaled air has reached the alveoli, it is separated from the blood in the surrounding capillaries
only by the alveolus and the capillary walls, bofhwhich arejust one cell thickFigure4). Due to

their thin cell wallsgasses are able to travel through these membranes in both directidrsn air

to blood and vice versafollowing the principle ofliffusion.

Definition

Diffusion is the natural tendency of a gas to move from an area of high concentration to an area of
low concentration.

Gradient

The speed of gas diffusion depends on the steeprédhe socalleddiffusion gradient i.e.the
difference in concentration between two areas. The greater the difference, the steeper the gradient,
the faster diffusion takes place.

Oxygen &carbondioxide

In the context of freediving, we are mainly looking at two components of the gas exchange in the
alveoli: Oxygen (£) diffuses from the inhaled air in the alveoli into the alveolar blood eamtbon
dioxide (CQ) diffuses from the alveolar blood into the air in the alvedbu will remember from your
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AIDA2 course that whilexggen is essential for producing energy and sustaining vital functions,
carbon dioxide ishe main responsible of urge to breath and other sensations that appear when we
hold our breath.

Figure4 - Alveolus and capillary walls, gas exchange

2.3 Cardiovasculasystem

Thecardiovascular systenfFigureb) is the sum of all organs and tissues involved in the circulation
of blood and lymph throughout the body. It serves as the transport system for oxygeuired for

all cellular activities in the brain, organs, muscles, and other tissaad carbon dioxid&® / hi 0 X
waste product of cellular metabolism.

Arteries. Blood vessels carrying blood from the heart to the organs. Ustiaiyblood is saturated
with oxygen O-enriched and low orncarbondioxide (low Cg).

Veins Blood vessels carrying blood towards the heart. Usitalyblood is desaturated fromoxygen
(C: depleted) and saturated witbharbondioxide (C@enriched).

Exceptiors: The pulmonanarteryis carrying blood low on£rom the heart to the lungs, while the
pulmonaryveinis carrying oxygenated blood from the lungs to the heart.
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Figureb - Thecardiovasculasystem

Cardiovasculatour of O

We now haveall the information needed to understand the whole journey mtfygen andcarbon
dioxidethrough our body. Imagine a fewo.@olecules hovering in front of you, and you are about to
inhale them. This is where the journey starts.

Inhalation of airincluding Q (see respiratory system in AIDA2)

Oz diffuses into blood (gas exchange)

Most & bonds with lemoglobin

Transport of @from the lungs to the heart via pulmonary vein

Transport ofOx-enrichedblood to any tissue (e.g. a muscle in the right hand) via systemic
circulation

Tissue takes up£and produces COwhich dissolves mostly in blood plasma
Transport ofCQ-enrichedblood to the heart via systemic circulation

Transport ofCQ-enriched(and O>-depleted blood to the lungs via pulmonary artery
. CQdiffuses intothe air in the alveoli

10. Exhalation of2Q-enrichedair

ok wbdeE

© ®NO




AIDA3 MANUAL A | ‘&\ D A CHAPTER

2.4 Hyperventilation

You will remember from AIDAZ2 that hyperventilati@ver breathing means breathing in a way that

f SIFRa (2 KAIKSNI Il a SEOKIy3aSa (KIy ySSRSR (2
current activation stateThis typically involves very deep or very rapid breathing (or a combination

of both), which results in lowered h and blood acidity Since the urge to breathe is primarily
GNRAIISNBR o6& NrRaAy3d /hi S@Sta Ay (GUKS of22RI f
blackout, often with reduced or absent warning symptoms.

Reduced blood flow to the brain

Low CQ(hypocapnia) can decrease the blood flow to the brain, due to a constriction of blood vessels
to the brain (cerebral vasoconstriction). This reducesdkygen supply to the brain. Extreme states

of cerebral vasoconstriction caused by hypocapnia can leadbtackoutwhile the freediver is still
breathing at the surface.

Hyperventilation decreases breathold capability

Many of theoxygenrconservingmechanismgslescribed inChapter3 (mammalian dive responser
MDR are triggered or supported by risingarbon dioxide levels in the blood during apnea.
Hypocapnianhibitsthe MDR and thus the body will not conserve energy@en) to the same extent

as it would during a breath hold that hatartedwith a normal level of COAfter hyperventilation, a
hypoxic state is thugenerallyreached sooner than in a breath hold prepared by a relaxation exercise
with the correspondinghormal ventilation.

Bohr effect

Low CQ(hypocapniarenders the blood more alkalir(ee. less acidor higher phl This in turn makes
the bond betweerhemoglobinand oxygen strongerAs a result, the bonded0n the blood is less
likely to be released to tissues. This is knowthasBohr effect.

Summing up:

Hyperventilationt @ / h iy Ll Cerebral vasoconstrictiont Bohr effect
Q@ CSNBONIf 0ofRirfieted@tekaset b Q@
No warning signs ¥WeakerMDR+ Early hypoxia

Effect of hyperventilation on your breathold
In whatfollows,a simple model of how hyperventilation can affect your breathold is reported.




AIDA3 MANUAL

E Arterial Oxygen Saturation (Sa0,)

! Black Qut (<45%)

ALpo

Breath Hold Ends Here:
Still conscious

E Arterial Oxygen Saturation (Sa0,)

Black Out (<45%))

CO, (after hypervemilatrbn)

Black 0@

E Arterial Oxygen
+ (after hyperventilation)

Black Out (<45%))

CO, (after hyperventilation)

T _ Arterial Oxygen Saturation (Sa0,)

Black Out)

Figure6 - Hyperventilation can lead tillackout (lllustration concept by

W. Trubridge)

During a breath hold, oxygen saturatic
in the blood decreases.

Starting from a normal saturation ¢
about 96;99%, a freediver may black o
when oxygen saturation falls to rough
45%. In normal conditions, this
unlikely to happen because the urge
breathe caused by rising eQ@sually
becomes too strong much earlier. T
gives the freediver enough warning
end the breath hold in time.

Hyperventilation does not significant
iIncrease oxygen saturation in the bloo
Instead, it lowers the level of GADuring
the next breath hold, this means that th
warning signs caused by rising :CiPe
delayed. In this situation, oxyge
saturation may fall to blackout leve
before CQ@ becomes uncomfortable
enough to force the freediver t
breathe. This is why hyperventilatic
can lead to blackouts.

Lowerthan-normal CO2 levels als
delay the energysaving effects of the
mammalian dive response. They al
strengthen  the bond  betweer
hemoglobin and oxygen, making

harder for oxygen to be released to tt
tissues. This is known as the Bohr effe

As a result, the freediver uses up tl
available oxygen faster and may bla
out earlier.
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Chapter2 - Knowledge review

What is the function of blood in the human body?

What is cyanosis and why should you warn your buddy about it?
Define diffusion
Define veins, arteries and the particular case of the lungs circulation

Hyperventilating does not change the level of Oxygen saturation in the bloo
but it decreases its content of GOTrue or False?




CHAPTER

3 THE MAMMALIAN DIVE RESPONSE

Until relatively recently, it was believed within the medical community that humans could not safely
dive beyond moderate depths on a single breath. The prevailing assumption was that increasing
ambient pressure would compress the lungs to a point whergynjvould be unavoidablédowever,

as freedivers gradually explored greater depths, they not only descended beyond what was once
considered possible, but also consistently returned to the surface without signs of ifjniy.
challenged existing physiological models and raised important questions within the scientific
community.

At the same time, it remained unclear how professional breadld divergs such as the Japanese
Ama, Greek sponge divers, amther traditional spearfishersaround the world were able to
perform repeated, prolonged breatholds while physically active. Even more puzzling was the
observation that these same individuals could not necessarily replicate such performances on land,
despite being at restnder minimalenergyexpenditure
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Part of this apparent paradox was clarified with the identification of what is now known as the
mammalian dive responseThis physiological adaptation, well documented in aquatic mammals such
as whales and dolphins, is also presenterrestrial mammals including humaialbeit in a less
pronounced forn).

3.1 Definition andmacro dfects

The academic debate surrounding the mammalian dive response (MDR) begins with its very name. It
Ad a2YSGAYSa NBFSNNBR (G2 a (GKS GRAGAY3I NBFt S|
a single stimulus (such as the heat of a flame) leattirsgspecific response (such as withdrawing the
hand). As will become clear in this chapter, this definition does not adequately describe the MDR.
Rather than aeflex the MDR is better understood asphysiologicafresponse a combination of

multiple stimuli that triggemultiple physiologicateactions, oradaptations

The study of the mammalian dive response falls within the broader field of hyperbaric
sciencémedicing, a rapidly evolving discipline with new findings published regularly. This chapter
provides an overview of the current knowledge relevant to freediving.

Series of triggers
The inputs (or triggers) to the MDR are the following:

Apnea (rising C{p
Water immersion
Rising pressure (lung volume below residual volg/ seeChapterd.l)
Low temperaturs

= =4 -4 -4

Series of adaptations
Theoutputs (or adaptations) of the MDR are listed below:

Peripheral vasoconstriction
Bradycardia

Spleen effect

Blood shift /haemocompensation
Hypometabolism

E R W

These adaptations will be discussed in greater detail later in this chapter.

Multiple pathways and interactions

Triggers and adaptations should be understood as part of a complex, interactive system with multiple
overlapping pathways. For example, elevated carbon dioxide levels (hypercapnia) can lead to
peripheral vasoconstriction, promoting a redistribution of kbdodoward the thoracic cavity
(centralization of blood volumeseeblood shiftin section 3.5). The autonomic nervous system
responds with bradycardia (a reduction in heart raseesection3.3), helping to regulate cardiac




AIDA3 MANUAL A | 74&—\. D A CHAPTER

output. Multiple pathways operate in parallel and interact dynamically, collectively contributing to
the mammalian dive response.

Before discussing each adaptation in greater detail, let us consider two broad beneficial effects of the
MDR.

Conserveoxygen

One of the main beneficial effects of the MDR is that it helps conserve oxygen throughout a dive. It
supports the breatkhold by reducing heart rate (bradycardia) and, more generally, by slowing down
YSGFro2t A0 FOGAGAGEZT (K DNGed éonstinpioS NAY I GKS 02Re.

A second beneficial effect is that the MDR helps the body use the available oxygen more efficiently
during a breathhold. Blood flow to less vital muscles and organs is reduced, while oxygen delivery is
prioritized for organs that are more sensitive to loywia, such as the brain and heart.

Prevention of lung barotrauma
One ofthe keycomponentsof the MDRIs the blood shift(section3.5): without this mechanism,
mammalg including humans would not be able to dive beyond approximately¢d5 meters
without a significant risk of injury.

The following sections describe each adaptation that contributes to the MDR in greater detail.

3.2 Peripheralvasoconstriction

Peripheralvasoconstrictiorfthe opposite ofrasodilatior) means that blood vessels in the extremities
narrow, reducing blood flow to the outer parts of the body, especially the arms and legs, including
the hands and feet.

Lessoxygen available in the extremities

The constriction operipheralblood vessels reduces blood flow to the extremitias a consequence,

less xygen igdeliveredto tissues andnuscles in these area¥hese muscles can continue working

for a limited time by relying increasingly on anaerobic metabolism, which occurs when their energy
demand exceeds the oxygen supply available to them. They can continue functioning in this way until
their local energy resves are depletedThe underlying mechanisms are discussed in greater detalil

in AIDA4.

More oxygen available for the brain and vital organs

By reducing oxygen use in the peripheral muscles, the MDR helps preserve oxygenated blood for the
thoracic region, where it supports the continued function of the brain and other vital organs during

a breathhold.
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Lactic acid build up
The blood circulation not onlgleliversoxygen to muscles, is alsothe mean of transport for any
waste products away from the muscles, such as@actic acid.

Reduced blood flow due to peripheral vasoconstriction inhibits this cleansing process and leads to
the buildup of lactic acid in the muscles of the legs and arms. This explains why your legs might start
G2 FTSSt aKSI@eé¢ Ay |y rigghiCOtgbeSNileRhe guSate iteNAlsSoa LIS O
your table are long enough to replenish yaxygen level, the breaks are not long enough to dispose

of all excess lactic acid in your leg muscles before starting the next breath hold.

Tolerance training

Training lactate tolerance is an integral part of freediving training in generalirendoal2 ¥ / h i
tables in particular. This type of toleranteaining is also familiar to athletes from many other
disciplines,and can be developedfor example,with dry interval training For a more detailed
discussion of freediving training, please refer to AIDA4.

Surfaceintervals

Sinceperipheral vasoconstriction slows the clearance of lactate and other metabolprdajucts

from the working muscles, it is important to allow an adequate surface interval before a challenging
breath-hold dive.Warm-up tables discussed in Chap&id recommend a minimum interval of four
minutes before attempting a maximal performance. For general guidelines on calculating surface
intervals between divefthat also takes into account aspects that relatedcompression illne$s
please refer to Chaptes.5.

3.3 Bradycardia

In general, bradycardia refers to a slow resting heart rate, usually below 60 beats per minute (bpm)
in adults.From a medical perspectiveis classified as a type of cardiac arrhythmia,an irregular

heart rhythm. Under normal resting conditions, however, it is not necessarily considered problematic
unless the heart rate falls significantly, often below 50 bpm.

CNESRAGAYAZT AY Ylyeée NBaLSOtasz R2Sa y2i NBLINBA
below this value may occur during bredtlold dives. In trained and healthy freedivers, such
reductions in heart rate are generally considered a normal pathe dive response, rather than a
negative event. On the contrary, because the heart is a muscle, reducing its activity helps lower
energy demand and contributes to oxygen conservation during a biieaith

Slowing of the heartbeat
In untrained humans, bradycardia typically reduces heart rate by ab@#5P@. In trained freedivers,
a reduction of up to 50% from their normal resting heart rate may be observed.
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Note that there is a correlation between peripheral vasoconstriction bratlycardia: The stronger
the peripheral vasoconstriction, the steeper the drop of the heart rate.

Trigger: Facial immersion

Facial immersions one of the triggers of bradycardiaspeciallyvhen it is donean cold water. Some
freedivers use brief facial immersion during preparation or wamto encourage this response
before a breathhold. Cold stimulation of areas such as the forehead and the region around the eyes
is especially effective, andhis been uset scientific studieso induce or study diving bradycardia

in a controlled setting by means of weater bags or cold packs

3.4 Spleen effect

Spleen: reservoir for red blood cells

As blood circulates through the spleen, this organ also acts as a reservoir of red blood cells. These red
blood cells can be stored and released when needed, for example in response to serious bleeding or
in situations where an increased oxygearrying caacity may be beneficial

Spleen contraction

Under certain circumstances, such as during apnea, the body may benefit from an increased oxygen
carrying capacity. The spleen can respond by contracting and releasing stored red blood cells into the
bloodstream.

More oxygen carriers available

The resulting increase in red blood cell count allows the blood to carry more oxygen, thereby
a4 dzLJL32 NI A y 3 ( K Shol baBaSitg. A S ND& o NB I G K

3.5 Blood shift /haemocompensation

In 1962 the ItalianEnzo Maiorca became the firsbompetitive freediverto dive beyond 50 meter

during an official recordAt the time,scientists considereduch depths unsafe for humans, as
increasing water pressure was expected to compress the chest and lungs beyond their physiological
limits. It was not until 1974hat, bya G dzZR@ Ay 3 al A2NDOF Qad &ALR2NIAYy3 NRL
hold divesresearchers began to understand the mechanism that allows mammals, including humans,

to tolerate much greater depths: the blood shift, also known as haemocompensation.

Blood shifts toward the thoracic cavity
Due to peripheral vasoconstriction, an increased amount of blood is available in the torso to support
the vital organs and the brain.
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The blood vessels of alveoli increase in size

When a freediver dives below residual volume (RV, Qespter 4.1), the lungs can continue to
tolerate compression thanks to the blood shits blood is redistributed toward the thoracic cavity,
the blood vessels around the alveoli fill with more blood and expand, helping compensate for the
reduction in lung volume.

Compensation for volume loss due to pressure

The blood shift leads to an increased filling of the pulmonary blood vessels surrounding the alveoli, a
process referred to as haemocompensation. As these vessels become more engorged, they help
compensate for the loss of gas volume in the lungs. In thig ¥he alveoli can tolerate compression
beyond what would otherwise be possible, because part of the space that would normally be
occupied by air at the surface is progressively compensated for by blood.

A simplified analogy is to imagine an alveolus as an oraffge fruit flesh represents the air volume

inside the alveolus, while the peel represents the blood vessels surrounding that air space. As the

I f @S2t dza A& G 1Sy RSS LifledpadybecSniedssmallér Mdxl sniakebas théf £ S .
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volume. As a result, the overall size decreases far less than the air volume alone. At depth, your
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example: a real orange would not actually compress in this way, since it is made mostly of liquids and
solids, but the analogy helps illustrate the principle.

Preventing negative pressure in the lungs

At depth, the air inside the alveoli undergoes significant compression. The blood shift helps
compensate for the loss of gas volume by increasing the amount of blood within the thoracic cavity
and pulmonary vessels. Since blood is far less compressibl@ihat helps occupy part of the space

lost by the compressed gas. This reduces mechanical stress on the lungs, because the lung tissues are
not forced to collapse as much around the shrinking air spaces. It also helps limit the development of
excessivenegative pressure within the lungs: if the lungs are compressed significantly without the
surrounding structures accommodating this compression, the pressure inside the alveolar air spaces
may become lower than the pressure in the surrounding pulmonargdiessels and tissues. This
creates a pressure gradient across the alveolar walls, which can draw #odlin more severe cases
bloodt toward or into the alveoli. By reducing this pressure gradient, the blood shift helps protect
the lungs fronpressurerelatedinjury at depth.

Blood shift reducesthe risk of lung barotrauma

Diving below residual volume is not harmful in itself; however, the risk increases if the diver continues
descending while the lungs are already under significant negative pressure, especially when the chest
and diaphragm lack the flexibility to accommoedtirther compression. By helping compensate for
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the loss of gas volume, the blood shift delays the development of excessive negative pressure within
the lungs and allows greater depths to be tolerated.

Nevertheless, ves below residual volume must be approached gradually, with small and controlled
depth progressionsand repeated exposure over time, allowing the body to adapt. The blood shift is
y20G I aFNBS LIl aa¢ G2 LINPINBaa NBO|lftSaaftesx odzi
its effectiveness develops through time, training, and adaptation. Thorféexibility, which helps
reduce residual volume (RV; see Chaptd), works together with the blood shift to make deeper
dives safer. Both factors require months or years to develop prop@nhe. yourself time, be patient

and dive with absolute sedwareness:

Always be prepared to abort a dive at the first perception of discomfort in your chest

Possible gle effect: immersion diuresigind risk of dehydration

A side effect of the blood shift is that the increased central blood volume may be interpreted by the
body as an excess of fluid. In response, the kidneys increase urine production to help reduce this
perceived excess. In practical terms, this is why fnemd often feel the need to urinate during or

after a dive session.

Because urine production may increase during immersion, fluids can be lost more rapidly, and
dehydration may develop if they are not replaced.

It is therefore important to stay well hydrated before, during, and especially after freediving.
Considerintegrating with electrolyte when necessary.

3.6 Hypometabolism

Metabolism is thesumof all chemicaprocesses that take placeithin the cells of a living organism.
Thisrather abstract definition includes vergoncretebodily functions, such asligestion. Many of
theseprocesses usexygen to transform nutrients into energy and body heat.

Low metabolic rate

Hypometabolism refers to a state in which biochemical processes in the body slow down below their
normal resting level. As part of the MDR, this contributes to a reduction in overall oxygen
consumption, helping preserve oxygen for the brain and other giigdns during a breathold.

One practical example is the effect of freediving on digestion. During a dive, digestive activity may
slow down significantly or temporarily stop, as the body prioritizes oxygen delivery to more essential
functions. If food is still present in the stomadthis may cause discomfort and, in some cases, nausea
or vomiting.
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Possible side effect: Hypothermia

All biochemical reactions of the body emit heat asahtribute to maintaining body temperaturef

a freediver remains in a hypometabolic stditg an extended period of timejeat production may
decrease and the divenight feel coldmore quickly Inmore pronouncedases, thisancontribute

to a drop inbody temperature ljypothermig, shivering andeduced abilityto relax.This should not

be ignored, as it can result in tension and increased oxygen consumption, which can reduce the
RAGSNDAa alFSGeé YINBAya ogKAES AYyONBFraAy3a GKS N

Always wear appropriate thermal protection to avoid hypothermia.

Note that peripheral vasoconstriction can also play a role in perceiving more cold than normal during
a dive.

3.7 Inducing themammaliandive response

The MDR is a useful protective reflé&earning how teafely maximize its effect it will result in more
enjoyableand efficientdives.Remember, however, to also consider and minimize the potential side
effects of this physiological response (dehydration, hypothermia, as discussed earlier).

MDR is naturally weak in humans

The mammalian dive response is strongly developed in marine mammals, much less pronounced
untrained humans. Even so, a splash of cold water on the fackeecanough tdrigger an immediate
reduction in heart rate

Stronger through training

Formost nonfreedivers, the mammalian dive response can be thought of as a mechanism that has
remained largely unused. Beginning freediving is a bit like rediscovering this forgotten system: finding
its controls, clearing away the dust, and learning how ttivate it. With repetition, this old
mechanism gradually comes back into gear and begins to run more smoothly. As with almost
everything in freediving, this requires patience and consistent training. Over time, the mammalian
dive response can become strargfaster, and more effective

Warm-up before maximum

Inducing the mammalian dive response is one of the main reasons to do-wardives (se€hapter
9.1) before maximum performancd&ach warmup dive helps activating it, and smoothing out the
sensations associated with it.
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3.8 Summing up
Here is a short summary of the beneficial effects of MDR (compare them with the similar scheme
reported for hyperventilation in ChaptéX.4):

m/ hti @ pHt Perpheral vasoconstriction +arebral pulmonary vasodilatiort+ Bohr effect
@ h iConsumption ++ Cerebral blood flow +1, FacilitatedO» release+ ry Pulmonaryprotection

Chapter3 - Knowledge review

What is the mammalian dive response (MDR)?

Why is the blood shift vital for deep freediving?
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4 LUNGS AT DEPTH

4.1 Lung measurements

Tidal Volume (TV)

Tidal volume is the amount of air inhaled and exhaled during relaxed breathing. In a resting adult, a
single tidal breath is typically around 500 ml and occurs approximate]20L@imes per minute.
Ideally, inhalation is driven primarily by the diaphraguhile exhalation is passive: air is not forced

out of the lungs, but expelled by simply relaxing.

Inspiratory and ExpiratoryReserve Volumg(IRV& ERV)

The inspiratory reserve volume (IRV) is additional amount of air that can be inhaled after a relaxed
tidal inhalation. The expiratory reserve volume (ERV) is the maximum amount of air which can be
exhaled after passive exhalation.
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Vital Capacity (VC)

Vital capacity (VC) is the maximum amount of air that can be inhaled into the lungs after a full
exhalation. In other words, vital capacity is the sum of inspiratory reserve volume, tidal volume, and
expiratory reserve volume

VC =IRV + TV + ERV

The vital capacity is thus the maximum volume of air we can access in one breath. Healthy adults
have a vital capacity of3 liters, dependingn sex, body size, and age

Note that vital capacity does not represent total lung capacity, as a portion of air remains in the lungs
and cannot be voluntarily accessed,; this is knowneaglual volumédescribed next). Training may
increase vital capacity, partly by improving access to lower lung volumes and thoracic mudtity

by determininga reductionof the functional residual volume.

Residual Volume (RV)

Residual volume (RV) is the amount of air remaining in your lungs aftercad exhalation. On
average it is 25% of the total lung capacity (TLCbetmn).

While other lung measurements are easy to acquire with a spirometer (a device to measure volumes
of air inhaled or exhaled), the residual volume can only be determined indirectly, as it is not possible
G2 aO2YLX SiSfte SyLbe¢ GKS fdzy3dao

In freediving, the residual volume is very important as it determines how deep you will still be able
to equalizeinstinctively(seeChapter6).

Functional Residual Capacity (FRC)
The functional residual capacity (FRC) is the volume of air remaining in our lungs after a relaxed
exhalation. It can also be described as the sum of expiratory reserve volume and residual volume:

FRC = ERV + RV

A passive exhalation ends when the airways are open, the breathing muscles are relaxed, and airflow
stops. This point can be perceived by producing a gentle sigh: relax completely, especially the
abdomen, and exhale with a saftK | | &int 80 more air flows outThe volume of air remaining

in the lungsat this pointcorresponds to the functional residual capacity (FRC)

In your future training with AIDA you will learn about a trainingthod O | f FR&CRlividg(see the
AIDA4 Master Freedivecourse) It is sometimesncorrectly referred to ast S Y Hiigadivingg.
However, in FRC diving lungs are far from empty and are typically afs#af the total lung
capacity (TLC, see below)
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Diving at residual volume (RV) is potentially dangerous and should only be practiced by highly trained
athletes who fully understand the associated rigksr this reasonnithe AIDA Educatioprogram
there are no dives performed dRVEempty lungs

Total Lung Capacity (TLC)
The total lung capacity (TLC) is the total amount of air the lungs can hold:

TLC=VC + RV

Healthy adults typically have a total lung capacity of aboitliers, depending on sex, body size,
and age.

IRV
Inspiratory
Reserve Volume

e
| Tidal Volume

=

| Expiratory
Reserve Volume
r RV

L Residual Volume

A\ VC
4 N\ Vital Capacity
¥ \ (IRV + TV + ERV)
TLC
Total Lung Capacity
(CV +RV)

Figure7 - Overview of Lung Measurements

In-depth: Spirometry and lung measements
A basic spirometry tess not enough talirectly measure the total amount of air your lungs ca
contain (TLC) When you perform a maximal exhalation during a simple spirometry, the v
obtained is usually your vital capacity: the amount of air that can be moved in and out volunt
BEven after a maximal exhalation, some air remains in the lutigs is the residual volume
Residual volume, and therefore total lung capacity, cannot be directly measured with a
spirometry alone. In a clinical setting, absolute lung volumes such as residual volume an
lung capacity can be measured or estimated using specific pulyn@nastion tests, such as bod
plethysmography, gas dilution or nitrogen washout.
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Maximizing breathing volume

There is some confusion about whether total lung capacity (TLC) can be increased. Many methods
can be found online: some aim to strengthen the breathing muscles, others focus on improving
G2t SN yOS G2 KAIK [/ hi 2N 2 ge. However lvgiyRewoRtheSe K I ¢
approaches directly target the maximum volume of air that can be inhaled in a single breath, which
relates to vital capacity (VC), not total lung capacity (TLC).

The most efficient way of increasing the vital capacity (VC) is to evotke following two aspects

1. Proper one full breath technique as described in AIDA2: Train a slowtage inhalation to
fill your lungs completely. Applying this technique correctly means accessing your maximum
capability to inhale air into your lungs.

2. Reducing residual volume (RV)drgtching yourrespiratorymusclegmainly the diaphragm
Lowering your residual volume leads to an increase of your vital capacity VC and thus the
amount of air that you have available per breath. This will be discussadier detail later,
as well as in th&IDA4 Master Freediver course

Relaxation phase: Tidal volume

The relaxation phase is the preparation period before a breath hold. The goal of this phase is to
achieve a deep state of relaxation, both physically and mentally. As relaxation increases, breathing
naturally becomes slower and more regular. The more ezlgrou are, the less air needs to be moved

in and out of your lungs.

The body automatically adjusts breathing to match the current level of activity, and there is generally
no need to interfere with this processee Chaptef.4 and the drawbacks of hyperventilatian)
Breathing at tidal volume is something that should be allowed to occur naturally by relaxing into it.

4.2 Pressure and RYDepth
As described above, your lungs reach residual volume (RV) after a maximum exhdalatsn.
represents the smallest volume your lungs can normally reat¢he surface
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pressure, often illustrated by an ditled balloon compressed at depth. The structure of the lungs is
more complex than a simple balloon, due to factorshsas tissue elasticity, blood shifiee Chapter

3), and the mechanics of the chest wall; howewayr lungs are still subjectto 2 & £ S @ &omg | &
extent, and the balloon example remains a usefalbeit simplified reference.
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As depth increases, the volume of the gas decreases. At a cpdait) lung volume will approach
the residual volume (RV) measured at the surface, and may be compressed further due to increasing
pressure.

Approaching RV
Approaching residual volume (RV) can be perceived as increasing pressure on the upper torso or
chest. As a freediving proverb putsitw+ A& Of 2a4S gKSYy (GKS St SLKLFyUl

You should approach this depth with great care. Avoid jerky movements and control your descent
speed, for example by using the diving rope if necessary. Give your body time to adapt and progress
gradually over weeks and months.

TheseOl f faifR deptié NBFSNE (G2 (GKS RSLIIK |G gKAOK f dzy
the residual volume measured at the surface, and instinctive equalization becomes inefféctive.
should not be understood as a fixed performance ceiling to be overcome by effort alone, but as a
physiological and mechanical boundary related to the progressive reduction of usable lung air for
equalization.In the following section, you will learn about potential injuries that may occur if this
depth is reached too quickly and without proper preparation, and explore initial training concepts
that will allow you to reach it safely.

For more advanced training and equalization techniques that allow freedivers to dive considerably
deeperthan the failure depthwhile staying well within safe limits and clear of potential adverse
effects, please refer to thAIDA4 Master Freediver course

4.3 Lung barotrauma

Pressurerelated Injury
[ dzy 3 o6F NRUONI dzYl 62FGSYy NBFSNNBR ( 2-reldiad inirN& SRA @
the lungs, most commonly associated with excessive lung compression at depth.

Body and mindneed time to adapt to depthand this processcan take months if not years
depending on the depth we are consideringung barotraumatypically occurs when a diver
progresses too quickly beyond their current adaptation level. In other words, you go too deep, too
early.

Before we delve deeper into this topic, it is important to be very clear about one thing:

Lung barotrauma is a serious injury that may have severe or even fatal consequences.
As such, it should never be taken lightly, and every effort should be made to prevent it.
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Taking lung squeeze too lightly meatting irresponsibly. Every single incident of lung barotrauma
needs to be properly treated with the support of a specialized medical doctor.

That being said,\v&n experienced freedivercan suffer lung injuryglue to factors that go beyond
adaptation to depthalone Lung barotrauma can be triggered by a number of factors, such as
insufficient relaxation due to stress or cold exposuBeth keep the muscles around the lungs from
relaxing or stretching sufficiently to adapt to the rising environmental presdareny of these
situations, the freediver should be aware enough to abort the dive before injury occurs, that is, before
excessive negative pressure develops in the lungs during descent and stresses the delicate lung tissue.

In SCUBAliving, lung barotrauma is typically associated with breadiding during ascent, where
expanding gas in the lungs can exceed total lung capacity (TLC) and lead to overexpansion injury.
While this mechanism may occur in specific cases in freedivingr atleehanismamay also be
involved In freediving lung barotraumaan develop during descent due to excessive lung
compression, or during ascent if prior lung stress or injury has reduced the effective lung volume or
altered gas distribution. In both cases, the underlying issue is an imbalance between pressure and
theluy3Qa FoAfAGEe G2 | RFLIGO®

Fluid enters lungs

Damage to lung tissue can lead to fluid leaking into the airspaces of the lungs as a result of pressure
related stress. The presence of fluid in the alveoli impairs gas exchange and, in severe cases, may
make it impossible.

Signs and symptoms

There are several symptoms that indicate a lung injury upon surfacing after a dive. You might feel
tightness in the chest that does not disappear. The airways might be obstructed to a certain degree,
which creates a wheezing sound while breathing.

Even after a few breaths at the surface, you may experience a persistent feeling of breathlessness.
You may feel the urge to cough in an attempt to clear your airways, and in some cases may expel a
pink, foamy fluid. You may also experience fatigue thasdoot quickly resolve. If you experience

one or more of these symptoms, you may have sustained a lung injury and should seek medical

evaluation

Emergency procedure
If you experience one or more of the symptoms described above, it is important to immediately
initiate the following emergency procedures

1 Immediately stop divingdo not perform any further dives, including buddying, and avoid any
physically demanding activities such as pulling up the rope or transporting weights
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1 Avoid forceful coughingeven if you feel a strong urge to do so. If you need to cough, do so
gently and spit the expelled fluid into your palm. Check the fluid for traces of blood or pink
foam. Breathe calmly, with slow and shallow breaths, even if this may be difficult due to
fatigue.

1 Control your breathing and focus on relaxatiomform your buddy about any symptoms you
are experiencing, and do not try to hide discomfort. Move slowly to help keep your heart rate
low. Your buddy should assist you and take care of all necessary tasks, such as bringing you
back to the boat or shore.

1 If available, breathe oxygerfluid in the lungs interferes with gas exchange; breathing oxygen
can help improve oxygenation and may reduce fatigue.

1 Seek medical assistanadter every incident in which you have experienced one or more of
the symptoms described.

Stop diving for at least one week, seek medical help

It is essential to allow sufficient time for the lung tissue to heal completely. Diving should be stopped
for at least one week, anglossiblylonger depending on the severity of the injury. Returning to diving
too early may lead to relapse, chronic injury, or serious complications.

As it can be difficult to assess recovery on your own, it is important to obtain medical clearance from
a qualified physician before resuming diving.

4.4 Avoiding lung squeeze

Lung barotrauma must be strictly avoided. Too often, lung injuries are downplayed by freedivers as
a minor setback on the way to greater depths. Some have even compared lung barotrauma to a
muscle strain in other sportsthis is misleading. Repeated lunguines can lead to chronic
conditions, and returning to freediving before full recovery may result in serious complications or, in
extreme cases, be fatal.

Seltawareness is key

At every level, freediving should be about ss¥areness rather than numbers. Some of the greatest
freedivers of all time, with multiple world records and world championship titles, have never
experienced a lung squeeze (and some have never even blagked bis is largely due to their deep
awareness and respect for their physical and psychological limits, as well as their congrsigund|
training over extended periods of time.

Dive relaxed or do not dive
The safstway to approach freediving is through relaxatidrom your first freediving clagouhave
learned how to consciously calm your body and mind using relaxation techniques. At times, relaxation
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comes easily, while on other days it may take longer to settle into a calm state. To reduce the risk of
injury, always allow yourself the time you need to reach that state.

Stop diving ifyou feelstressed or cold

Stress is the opposite of relaxation: it creates tension in both mind and body, and increases breathing
and heart rate. In a pool dive, this will typically reduce your dive time or distance, as energy reserves
are consumed more quickly. Depth diving, hoeevs different. Both body and mind need to adapt

to the sensation of increasing pressure. If you resist this sengatonsciously or unconsciously

you increase the risk of injury. Stress reducesaeHtireness and can lead to dangerous resistance.
The ®lution is simple: be honest with yourself and do not dive if you feel stressed in any way. If you
do not feel confident about a dive, skip it. Inform your buddy, return to your relaxation routine, and
allow yourself the time you need.

If you become cold, your body will start shivering to generate heat. Shivering increases muscular
activity and tension, which interferes with relaxation. As a result, if shivering begins, you should stop
diving and exit the water to warm up.

Stretching of intercostal muscles

The muscles around the thorax, and especially those involved in breathing, can be trained like any
other muscle in the body. Training should include both strengthening and improving flexibility;
neither should be neglected. Strengthening the breathing rasskbelps sustain longer dives without
fatigue, while improved flexibility allows the thoracic structures to accommodate greater
compression and reach greater depths.

By reading about freediving or talking to more experienced freedivetsrgayencountera technique called
GLIF O1Ay3Idé G GKA& adr3asSy Ad Aa y2a ySOSaalNeE (2 SE
are covered in th&IDA4 Master Freediver course

It is mentioned here only because some freedivers combine it witHifol stretches in an attempt to increase
their vital capacity (VC). Howevetrhas been shown thahis isa potentially harmful practice associated with
long-term damage to lung tissuand should thus be avoided.

Packing is not necessary for deep freediving and may be harmful when combined with stretching. However, you
may still encounter it in various sources, including books, online material, and coaching practices. Freediving
encompasses a range of approachesj as a relatively young and evolving discipline, knowledge continues to
develop. It is howeverimportant to rely on welestablished, evidencsformed practicesand to prioritize

safety in your training.
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Diaphragm stretching: Uddiyana bandha
You can train the flexibility of your breathing muscles at the end of the exhalation and thus reduce
the residual volume (RV) of your lungih a yogic practice calleaddiyana bandh&Figure).

You can learn this technique from your AIDA Instructor or your yoga teacher in more detail. Below
you can find a short summary of the technique. In broad strokes, uddiyana bandha is done in these
steps:

1. Warm up your breathing muscles using your preferred method (e.g. light gymnastics, sun
salutations, or breathing exercises suctbhastrikaor full yogic breathing).

Stand with your feet slightly wider than shoulderdth apart, lean forward, and rest your
hands on your thighs or knees.

Exhale fully and gently close your airways.

Draw your navel inward toward the spine and then upward toward the thorax.

The chest expands while the diaphragm is drawn upward.

Hold briefly

Relax all muscles.

Release the airway closure and allow air to flow in gently, resuming normal breathing.
Repeat from step 3.

N
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As a variationyou canperformthis sequence seated instead stnding.

Apply the correct turn at depth

In your AIDAZourse you learned how to correctly stop your descent and start your ascent. This is of
even greater importance when you dive around or beyond your residual volume. Execute your turn
at depth slowly and gracefully. Avoid aggressive or jerky actions in @ered do not perform
G2LISYAYy 3¢ Y2 gBoafedaild NI AQKSHzOGSK Si dzNY € @

Slow adaptation and inducing blood shift

Every great journey starts with a first step, followed by another, and then another. Progress in

freediving should be gradual: increase your depth in small increments beyond your previous limits.
Repeat dives at an achievable depth to allow your body amdi o adapt before setting a new goal.

This goal should be challenging, but not too far from what you have already accomplished. Give
yourself time, enjoy the process, and stay safe.

Start your freedive sessions with a series of warprdives to allow your body and mind to adapt and
GagAliOK Ayidz2 TFNBSIRR@Gtes2det&lshdw youkchnLdés®iNyour personal
warm-up ritual.
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Giving yourself time during warmp allows your body to induce the blood shift, which is a part of
the mammalian dive respongsee ChapteB).

Note: To ensure gradual progression, it is recommended that you never attempt dives more than
3 meters deeper than your current personal best.

Figure8 - Uddiyana Bandha tetretch thediaphragm
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Chapter4 - Knowledge review
What is the residual volume?
What is the most efficient ways of increasing the vital capacity?

What is the failure depth?

There are several symptoms that indicate a lung injury upon surfacing aftel
dive. Name at least two of them.

Give four or more good advices that help to avoid lung squeeze
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CHAPTER

5 BUOYANCY

Buoyancy control is a fundamental skill in freediving, both for safety and energy efficiency. Being too
heavy is clearly dangerous, as you may sink from the surface or overexert yourself when returning
from a dive. However, the opposite can also be trugnly too light does not necessarily mean being
safe. Excessive positive buoyancy may force you to work harder during the descent, leading to
unnecessary effort and fatigue.

Buoyancy control must therefore be adapted éach specific diver, depending on the setting,
discipline, and target depth

This aspect was already relevant in AIDA2, but it was largely managed by your instructor. In AIDA3,
freedivers are expected to take responsibility for their own buoyancy control and learn to use it to
their advantage, for example by introducing and properianaging the fredall phase in deep dives
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5.1 Archimedes Principle

Definition
Let us start by recalling the formulation of this famous principle:

AaAn object partially or fully immersed in a fluid experiences apwardbuoyant force equal to
the weight of the displaced fluid.

As a resulof the buoyancy forcewhen you swim or dive, you experience an apparent loss of weight
equal to the weight of the water displaced by the immersed volume of your body.

To be more precise, ven you are in the water, your body is subject to two opposing forces. The
downward force is simply your weight, while the upward force is the buoyant force described by

I NOKAYSRSEAQ LINAYOALX Sd ¢KS Ay idSNIF Ol A 2siik, fiodtii 6 S S
or remain suspended in the watefhis has several interesting consequences for freediving, which

will be described in what follows.

5.2 Neutral buoyancy

Remain at same depth effortlessly
Neutral buoyancy (NB) is establish@den weight and buoyancy force cancel out:

Your weight = Buoyant force

As a freediver, you have reached neutral buoyancy when you can maintain your depth without gfertare
neither floating up nor sinking dowirinding the exact depth where this happeaesjuires patiencehere is how
to do it.

{1 Descend using free immersion to the depth at which you estimate you will be neutrally buoyant.

T 14 GKFG LRAYGS F2NY Ly ahYé aix3ay gAGK &2dzN) G KdzY
with your other hand and allow your whole body to relax.

1 Do not try to hold your body still; instead, let it move freely, allowing it to drift, twist, or rotate naturally.

1 Inthis relaxed state, slowly count down from ten to one in your mind.

T If you remain at the same depth throughout the entire countdown, you have found your neutral
buoyancy.

T If you start moving upwards during the countdown, you are too shallow and should pull yourself slightly
deeper.

{1 If you sink, you are too deep and should move slightly toward the surface along the line.

| R2dza il @2dzNJ LIR&aAdGA2y o6& | LIWNREAYLFGSte 2yS | NX¥Qa

1 Continue this process until you either need to surface or successfully identify your neutral buoyancy.

==
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In practice, it may take several dives to determine your neutral buoyancy accurately. You can use youpwarm
dives at the beginning of each open water session to practice this

Set neutral buoyancy according to the dive

You should adjust your neutral buoyancy according to the target depth of your dive session by using
more or less weight. The goal is to find a good balance between ease of descent and ease of ascent,
while minimizing overall effort during your planned dsv&etting your neutral buoyancy too shallow

(e.g. above-l0 m) may increase the effort required during ascent, while setting it too deep (e.g.
beyond-20 m) will make the descent more demanding. As your target depth increases, your neutral
buoyancy shoulde set deeper accordingly.

As a rule of thumb, neutral buoyancy can be set at approximatelytloing of your target depth. This
means that neutral buoyancy becomes particularly relevant for dives deeper 8@&m. For
shallower dives, it is generally kept at a safe minimum deptround-10 m.

Shallow NBshouldNOT replace lack of technique

It is important to note that setting your neutral buoyancy too shallow is not a substitute for proper
freediving technique. If you have difficulty descending from the surface at the beginning of your
dives, it is essential to improve your duck dive.

Overweighting to compensate for technical shortcomings is dangerous and should be avoided.

A simple safety check is to confirm that, at the surface, you remain buoyant and do not start sinking
after a full exhalationPassing this check doest necessarily mean that your weighting is correct
(use the full procedure explained above to verify that)t it does indicate that you are not severely
overweighted which would be dangerous.

5.3 Freefall

In the AIDA2 Freediver Course, you were diving above your point of neutral buoyancy or only slightly
below it.It is now time to leavéeginner freediving behind. As you go considerably deeper than your
neutral buoyancy, the air in your lungs and the small gas bubbles in the neoprene of your wetsuit are
compressed. As a result, your overall volume decreases, which reduces the buoyardadting on

your body. With less buoyancy, the balance shifts in favor of your weight, and you begin to sink more
easily:

Your weight > Buoyagey force

When this happens,] Rdzl t f @ > @2dz 6S02YS yS3I GAGSt & 0 dz2:e
effortlesslytodepth@ 2dz aidlF NI (G2 GaFNBSTFIEfE&P
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On descent past (deeper than) NB

On your descent, you build up some speed by finning or pulling yourself down along the line. As you
get close to your depth of neutral buoyagou will notice that you are able to maintain that same
speed with decreasing effort. A few more kicks (or pulls) get you almost effortlessly past neutral
buoyancy and soon you will be able to keep the same speed without any further propulsion. Your
free fall has begun and will take you to your target depth.

Streamlining & relaxation

The feefall is essentially a passive phase of the dive, similar to a static Brelthduring which the

diver focuses on streamlining and equalizatiDuringthe freefall, aim to maintain a streamlined,
vertical body position, with your head aligned with your body axis. This can be achieved with minimal
effort while keeping your focus on complete relaxation.

At times, freefall may feel slowyith the rope in front of youseeminglymotionless.Learning to
exploit this phase of the dive can requpatience and confidencdf you get distracted in this phase
of the dive, tryto return to your relaxation routine and maintain focus on proper equalization.

Keep your head aligned with your body axis throughout the freefall. Looking down not only increases
RN} 3> odzi faz2 |fGSNR @2dzNJ o02Reé LIairidrazysr ONB
away from the vertical line and toward a more horizdrpasition. Eventually, you may end up in a
parachutelike posture, with your torso facing downward. Just as a skydiver slows their descent by
adopting this position in air, it will also slow dowour freefall in water.

Workshop:Freefall steeringby J. Sunnex and W. Trubrifige

During freefall, the body can deviate from a perfectly vertical position in two main planes
sagittal plane and the frontal (or coronal) plane.

1) Sagittal deviationsThe sagittal plane divides the body into left and right halves. Deviati
in this plane occur when you tip forward toward the line or lean backward away from it. T
are often caused by improper weight distribution (too much weight on the front or dfatle
body) or by tension in the legs.

The upper body is generally more buoyant than the lower body. When diving upside dow
can create instability similar to an arrow with heavy feathers. Positioning weight closer to
head (e.g. around the neck) helps stabilize the freefall.

If you tip forward, you may start brushing against the line. If you lean back, you will drift &
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from it, and your lanyard may become taut, creating drag. These deviations can be correc
gently adjusting the position of the head and neck. Avoid excessive movement: the head
remain aligned with the body, and your gaze should stay on the rope

2) Frontal (coronal) deviationsThe frontal plane divides the body into front and back halv
Deviations in this plane occur when the body drifts to one side. This is typically caused by
weighting (e.g. more weight on one side of the belt) or asymmetrical body tension.

If you consistently drift to one side, identify and correct the underlying cause rather

compensating with movement. You can recognize this deviation when the rope shifts towar
side of your visual field. It is important to correct it early, beforgecomes significant and
disrupts your streamline.

In CNF (constant weight no fins) and FIM (free immersion), frontal deviations can be cor
using the legs, similar to a rudder. Slightly externally rotating one foot increases drag or
side, causing the body to turn in that direction (e.g. rotde tight foot to move right).

In CWT (constant weight with fins), frontal deviations are less common, as fins help stabili
body. With bifins, small corrections can still be made by creating slight asymmetry in drag.

a monofin, subtly extending one leg more than the othdiraause the body to move toward th¢
opposite side.

Ascend against negative buoyancy

Upon reaching your target depth, yawill grabthe rope, make your turn, and begin your ascent. At first, you
may notice that gaining speed requires effort, as you are swimming against negative buoyancy. Focus on
maintaining efficient fin kicks or, in free immersion, steady and controlled arm pulls, while keeping a streamlined
body position.

As you ascend and approach your neutral buoyancy depth, you will experience the reverse effect of the descent:
maintaining speed requires progressively less effort. Once you pass this point, only a few more movements are
needed before the expanding air your lungs provides enough buoyancy to lift you effortlessly toward the
surface. At this stage, you can stop moving and allow yourself to float up.

Saveoxygen

Applying only the amount of effort needed to maintain your speed is a key principle in freediving. At
the beginning of the dive, you must swim against positive buoyancy. As you descend, the required
effort gradually decreases until you enter the freefdigge. The transition from active swimming to
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freefall is not abrupt, but smooth and progressive. Once in freefall, you save a significant amount of
energy and therefore oxygen.

This can be illustrated with a simple example: a CWTB dive0tan may appear equivalent to a
horizontal swim of 60 m. However, the actual effort depends on how the dive is distributed. Assuming
neutral buoyancy is set at0 m:

Descent 610m strong kicks

Descent 120m gradually relaxed kicks

Descent 2680m free fall

Ascent 3620m strong kicks

Ascent 266m gradually relaxed kicks

Ascent 50m ascent by buoyancy (meters are approximate)

e eegeegeee

In this example, the effective distance along which you are kicking hard is no more than 20 meters,
another 25m is gradually more relaxed and a total of 15m is actually effortless. This represents the
dynamic of a welexecuteddive.

Selfawareness: Stop descemtnmediatelyin case of discomfort

As always in freediving, it is important to dive guided by-aetireness rather than by numbers. If
you feel any discomfort during your freefall, immediately stop your descent, take hold of the line,
relax, and begin your ascent in a controlled manner.

How to train free fall
When training freefall, you are working toward two main goals: identifying the optimal starting point
of the freefall and developing effective streamlining.

Chaper 5.2 explained how to find your neutral buoyancy. The point from which freefall begins is
deeper than that, and you will need to determine it individually. The following example refers to
CWTB, but the same approach can be applied to FIM:

1. Count your kicks until you reach neutral buoyancy.

2. Continue kicking for approximately four more kicks (counting one leg only to stay consistent,
S®IP ANRAIKIEX NAIKIX NAIKIX NRAIKGX ad2LE O

3. Stop kicking, maintain a streamlined position, and allow yourself to enter freefall.

4. Observe your speed.

During freefall, your descent speed should remain approximately the same as it was while kicking. If
your speed drops significantly, you likely stopped kicking too early (i.e. at too shallow a depth).

On your next dive, add a couple of kicks and reassess. Finding the right balance between propulsion
and freefall requires sensitivity and experimentation, particularly in how you modulate the strength
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of your kicks. In practice, it is rarely a simple switch between kicking and not kicking, but rather a
gradual reduction in effort. With repetition, you will develop a precise sense of your speed and learn
how much energy is needed to maintain it.

Once in freefall, streamlining becomes essenflakamlineddoes not mearrigid, but relaxed and
aligned, maintaining a straight vertical posture. Excessive tension wastes energy without providing
meaningful benefit. Stay relaxed, keep your head aligned with your body axis, and either close your
eyes or maintain a soft focus dhe rope. This allows your body to remain stable and aligned,
supporting a smooth and efficient descent

Figure9 - Free immersion.
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In-depth: Wetsuit thickness and buoyancy variatigooncept and data by Jun Matsuno)

Two divers may be neutrally buoyant at the same depth and still experience the dive
differently. The same can happen to one diver when changing to a different wetsuit thic
and adjusting the weight to keep the same neutral buoyancy depth.

MORE POSITIVE NEUTRAL MORE NEGATIVE

A
v

DEPTH (m)

e 2.5 mm wetsuit

5.0 mm wetsuit

KEY TAKEAWAYS
Same neutral buoyancy Thicker wetsuit = Thinner wetsuit =
depth # same buoyancy ( harder start, easier start and ascent,
throughout the whole dive. faster freefall. slower freefall.

A thicker wetsuit contains more compressible gas in the neoprene and therefore requires
weight to reach the same neutral buoyancy depth. Near the surface, before the neopré
compressed, this makes the diver more positively buoyant and the sttre afescent more
demanding. At depth, after compression, the same diver becomes more negatively bu
which may result in a faster freefall and a more demanding beginning of the ascent.

A thinner wetsuit creates a smaller buoyancy variation throughout the dive. The start o
descent and the first meters of ascent may feel easier, while the freefall may be slower.

Correct weighting is therefore not only about where the diver becomes neutral, but also ¢
how buoyancy changes throughout the whole dive.
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Chapter5 - Knowledge review
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means to be safe in freediving. Please comment.
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If you fall offbalance during freefall, what are your main means to correct that
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6 EQUALIZATION

In the AIDA2 Course, you learned the basics of equalizing your ears and your mask. This chapter
explains infurther detail what happens during an equalization maneuver and concludes with an
introduction to the recommended equalization technique: the Frenzel maneuver.

6.1 Elements of the ear

Quter ear

The outer eafFigurelQ), or outer auditory canal, is the space between the eardrum and the outside
world. During freediving it should be filled completely with watas any remaining air in your outer
ear could make equalization harder, or even result in an injury

Depending on the shape of yoaar and how tight your hood ithe ear mightautomaticallyflood as
soon as you submerg@&his is not always the case however: in some cagdesod can prevent air
from escaping and your outer ears will rfidsk up with water.
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When freediving with a hoaqdt is thus important to lift it slightly off your face at your temples to
allow both your outer ears to fill up with water prior to every dive. Alternatively, you can poke small
holes in your hood where your outer ears are in order to allow air to eseapematically when
diving.

Ear drum
The eardrum(Figurel0) separates the outer ear from the middle ear. It is slightly flexible and thus
very sensitiveo register changes ianvironmentalpressure.

As described in AIDAthere is a difference between the sensation of presscihange and pain.
Feeling pressure is essential for an efficiequalizationtechnique while experiencing pain while
diving is always an alarm signal upon which you should stop your descent immediately.

Outer ear Inner ear

Ear drum

Middle ear

Eustachian tube

Figurel0- Anatomy of the ear

Middle ear: Filled with air
The middle eafFigurelQ) is theair-filled space between the eardrum and the inner ea&his is the
part of the ear wemustequalizeduring diving.

Eustachian tubes

The Eustachian tub@igurel0) connects the middle ear with the nasopharyithe connection with
the nasal cavitys the reason why in normal physiological conditionssinuses are automatically
equalized when we equalize our ears

Muscles around Eustachian tubes

Some parts of the Eustachian tubes are surrounded by muscles which, in their default state, keep the
tubes closed. These muscles can contract and open the Eustachian tube orifice in certain situations,
for example during swallowing.
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You carverify this yourself In a quiet environment, swallow some salivhile listening closelyou
should hear a slight clicking sound in both ears, indicating that the tubes are opening.

Swallowing can, in fact, serve as a basic equalization technique. However, it is relatively slow and
effective only for small pressure changes, making it suboptimal for freediving.

The more relaxed the muscles around your Eustachian tubes are, the smoothezgumlization
0 SOKY A |j difandéfee\shualivaticd Y St ya GKFG @2dz Oty AydSyd?
around the Eustachian tubes.

Inner ear

The organ responsible for hearing is the inner ear, or cocHigai(e10). It is located deep within the
skull, approximately behind the eyes. Being ffiligd, it does not require equalization in response
to changes in external pressure

amua

Figurell- Overview of the sinuses

6.2 Anatomy of sinuses

Hollow spaces
Snuses are a connected system of several hollow cavities in the skull. The largest are Bbighly
centimetersin diameter, while others are much smaller.
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Air filled

Sinuses are hollow, dfilled cavities, which makes them compressible and therefore subject to
pressure changes. As anticipated, under normal physiological conditions they are automatically
equalizedwhen the earsare balancedWhile the general purpose of the sinuses is not exactly clear,
they certainly reduce the weight of the skull and add resonance to the human voice.

Mucus

Snuses are lined witl soft, pink tissue called mucosa, covered by a thin layer of mucus. The mucus
helpsto humidifythe inhaled air and traps irritants before they can enter further into the breathing
system.

Importance of proper ventilation

Each sinus has a narrow spot callehsition spacer ostium through which the sinus is constantly
drained from old mucus, mostly towards the nose. Production of fresh mucus allows old mucus to be
expelled together with the trapped irritants.

Proper ventilation of the sinuses is thus vital for a constant replacement of old mucus with freshly
produced mucus.

Techniques for proper ventilation

Apart from blowing your nose a few times per day, the elimination of old mucus can be greatly
adzLILI2 NI SR 6@ OSNIIAY &2 3A Okajafahits/ A Hjnd#s add NB K SIND D §
the most beneficial ones and can be conducted on a daily basis. Many AIDA Instructors will teach
these techniques in special workshops complementary to the AIDA Courses.

Although relatively common, flushing the sinuses with seawater for cleansing purposes is not
recommended. While it may occasionally provide shierm relief, it carries a significant risk of
infection. Seawater is not the clean saline solution one migisume; it may contain pollutants,
microorganisms, and a wide range of pathogens. Intentionally introducing such substances into the
body should therefore be avoided.

That said, incidental exposure does occur. Surfers, for example, are often familiar with seawater
draining from the nose hours after their last session. As always, it is the dose that makes the
difference: while small amounts are generally not problematieliberate ingestion or infusion
should be avoided whenever possible.
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6.3 Improvingequalizationtechnique

AIDA2: Introduction to equalization technique

During a descent in water pressure increases, compressing the air in the middle ear. As a result, the
eardrum is pusheéhwards,reducing the air space in the middle ear. dqualizethis pressure you

must push air into the middle ear through the Eustachian tubes. See your AIDA2 manual for full
description ofequalization

Avoid Valsalvananeuverfor freediving beyond beginner level

The Valsalvananeuverdescribed in AIDAB a perfectly valigequalizationtechniquefor SCUBA or
even forshallow divesat beginner levelput it will not work at greater depth§past 810min a head
down dive, normally Thereasonit becomes progressively less efficient with delthatit relies on
generating pressure from the lungs and transmitting it to the upper airways while lung volume is
decreasing and ambient pressure is increasmg respiratory muscles are not designed for that

Starting with the AIDA3 Course (and beyond) you should refiraimn using Valsalva and shift to the
more efficient Frenzel technique.

Learn and apply Frenzehaneuver
To develop (or become awadf) the Frenzel maneuver, try the following steps:

Breathe calmly through your nose

Close youthroat (glottis), as you would in order to hold your breath

Pinch your nose with your fingers

t NEy 2dzy OS | gentlgplishiBgNdul tongu¥ against this locking position, gradually
increasing the pressure.

rwnNPE

If these steps result in successful equalization, you are most likely applying the basic principles of the
Frenzel technique (also known as Marcai@elaglia). However, if you notice tension in your
abdomen during the process, you may be performing a Ma&lsahnoeuvre instead, or a combination

of the two.

If you are still unsure, ask your buddy to place a hand on your abdomen while you equalize. If any
movement is detected, even slight, you are not yet applying the Frenzel technique correctly.

Your AIDA Instructor can help ymasterthe Frenzemaneuver

Benefits of the Frenzel technique

In comparison with Valsalva, the Frenzel technigusmuch more relaxing and effective, acan be

used consideralgl deeper than 8.0m. In fact, itwill allow you to gradually reach the depth where
your lungs approach your residual volume, provided that your technique and relaxation support your
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dive. To explore beyond thidepth, you will needmore refined equblzation tools, which will be
explained in theAIDA4 Master Freediver course

Equalizationstretching andEustachian tubeexercises

The muscles around the Eustachian tubes are connected with the jaw and (indirectly) with the neck.
Gentle stretches of your neck and jaw muscles thus facilggtealization Below you can find some

tips and tricks for practicing stretching to support yagualization

In-depth: stretching exercises fdbetter equalization

1. Stretch no. 1While standing or sitting with a straight spine, allow your right ear to dr
down to your right shoulder. Stay there, feel the tension on the left side of your neck
let go of any tension yomay notice When you sense no more tension that you can
go of, raise your right arm, reach over your head and place your right hand on you
ear. Do not pull on your heaglist allow the extra weight of your arm to pull your hea
down a bit further. Stayn this positionfor 5-7 relaxed breathsThen release the hand
and let go of the ear first and slowly raise your head back to the center. Repeat o
other side by allowing your head to sink to the left.

2. Stretch no. 2Allow your right ear to drop back down to your right shoulder in the sa
manner as before. Then slowly roll your head to the middle, until your chin touches
collarbone and your crown of the head points forward. Keep an erect spine and
pullingyour head down with your handsthe weight of the head is just enough. Gent
keep rolling your head until your left ear has reached the left shoulder. Now revers
direction, allowing your chin to touch your collarbone again, before ending the mover
on the right side where you started. Repeat a couple of times.

3. Stretch no. 3 (jaw seriesNote: The jaw is very fragile and can easily be hurt. It
important to perform the following exercises in a very gentle mann&tick your tongue
out as far as possible without tensing your face, then bring it all the way back, slidin
tip of the tongue along the roof of your moutRepeat a few times. Then, with the tip ¢
your tongue, draw circles on your lips by outlining the lips with your tongue in |
directions. Repeat a couple of times. Then gently open the mouth as far as yo
without moving any muscles that are not nedd® do so. Close the mouth again an
repeat a few times. Gently move the jaw from left to right. Keep only a little gap betw
the teeth. Repeat a few times. Then gently move the jaw from front to back. Kee
little gap between your teeth while repeag this a few times. Finally, rotate the jav
gently clockwise, and then in the opposite direction, this is tH® ot f S RO K D&
Repeat it a few times.
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Ease okqualization

Regardless oivhich equalizationtechnique you are using, always aim for perfect application of the
maneuverby using only the muscles involvedeigualizationandrelaxingall others. Tensing the neck
or the jaw are common mistakes making it harder for yoedoalize

In the AIDAZourse your instructor will teach you how to apply tReenzel techniqu@roperly. An
absolute imperative in this technique is toaintain a completely relaxed abdomen. The pressure
needed forequalizingnust solely come from your tongue (or your cheeks), while the throat is locked.

At depth, if you can hear a noise coming from your throat wéjealizingwith the Frenzel technique

it may indicate that you aré&ying to support yourequalizationby tensing the abdomen. The sound

that this creates, the s© F t f SR G DNRdzLISNJ OFftté¢> Aa I OSINIIF Ay
abdomen. Do this by shifting your foctesyour abdomen, allowing it to completely relax and then
equalizewith the Frenzel technique again. This is one of the most important ways to an efficient
eqgualization technique at depth.

Chapter6 - Knowledge review

There is a difference between the sensation of presswtgange and pain.
Please comment.

Why is it not recommended to flush the sinuses with sea water?

Regardless of whagqualizationtechnique you are using, what should b@ur
main focus?
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7 BAROTRAUMA

Barotrauma is a general term referring to physical damage caused by a pressure difference between
an airfilled cavity in the body and the surrounding water. In diving, barotrauma most commonly
occurs during descent; however, certain conditions (such asrse block) may also cause it during
ascent. It is important to emphasize from the outset that barotrauma results from improp@fuct

or unfavorable physiological conditions, both of which should be preventable.

Failure toequalize

Barotrauma is easy to prevent by eliminating any pressure differences acting on tissues or organs by
equalizinghe changing pressure. If you are not ableetpualize stop your descent! If you still do not
manage toequalizecompletely withina reasonable time you will have to abort the dive and
resurface.

Injury
Failureto equaliz alone however,does not lead to injurylnjury will only happen if you fail to
equalizeand still choose talescent(or ascent in case of a reverse blgadk the water column.
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Stay dry until fully healed

Any barotrauma incident should be carefully assessed and appropriately treated. Medical evaluation
is strongly recommended. It is also advisable to refrain from diving until full recovery, in order to
reduce the risk of permanent damage.

7.1 Eardrum perforation or rupture
Injury to the eardrum is one of the most likely consequences of barotrauma, that is, if you do not
abort your descent immediately when your equalization fails.

Normal Perforated Ruptured

Figurel2 - lllustration of normalperforated and ruptured eardrum

Perforatedeardrum: Pinhole
A small pinhole in the eardrum, or perforated eardrum is a form of barotrauma injury.

Rupturedeardrum: Large tear
A large tear or a burst eardrum is called a rupture.

Symptoms

An eardrum perforation or rupturenormally manifests itself with sharp pain. You might also
experience vertigo and loss of direction. If the eardrum is damaged, there will also be a temporary
loss of hearing to a certain exterAs a consequence of an eardrum injury, water may enter the
middle ear, significantly increasing the risk of infectida.symptoms may not always be noticeable,
another indicator of a ruptured eardrum is the presence of air bubbles escaping from the ear during
equalization.

Stay dry, sea doctor

Sek medical attention to clarify the damag® your eardrum andstay out of the water until it has

fully healed. An eardrum perforation can heal itself within a couple of weeks, but treatment may be
necessary to prevent infections and help improve your hearing. A larger rupture or a pinhole that
does not heal spontanesly might requiresurgicalintervention.
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7.2 Middle ear barotrauma

Blood forced intothe middle ear

If you fail to equalize and continue your desceagardlessthe increasing pressure difference can
cause congestion and bleeding within the middle ear, leadingntaccumulation of fluid which
significantly increases the risk of infectidrhis condition is known as middle ear barotrauma.

Symptoms

Middle ear barotrauma can cause sharp, sometimes severe pain that may persist for several days.
¢KS SIFENJ YlIe FSSt aFdzZfté¢s yR KSIFENARYy3 Ylada oS
result of a middle ear barotraumalivers report a sensation of water in the ear the day after
freediving.In some other instances, the sensation may be duedter trapped in the outer eatiue

to earwax In both cases, it is recommended to seek for medical attention.

See doctor
If you experience symptoms of middle ear barotrauma, it is essential to stay out of the water and
avoid any further pressure changes (e.g. flying). You should seek medical evaluation.

Healing time: One week to months

With appropriate treatment and time, this injury may resolve within a few days; however, recovery
can take several months in some cases. It is therefore important to obtain medical clearance before
returning to diving.

7.3 Reverseblock: failure of automatic equalization during ascent

In the AIDA2 Course, you learned that there is no need to equalize during ascent.bHuause,
while during descentyou need todeliberatelyintroduce RRA GA 2y | £ | A NJillgddy G 2
cavities to counterbalancene increasing environmental pressure, during ascent this air expands and
is automatically released from the bodilowever, in rare cases, this automatic outflow may be
impaired, leading to a reverse block.

Sinus or Eustachian tubes

Reverse block occurs when the Eustachian tubes (which connect to the middle ear) or the sinus
ostia (openings to the sinuses) are partially or completely obstructed, preventing expanding air
from escaping the affected cavits the air keeps expanding in an enclosed spadepossible to
experience increasingain in the middle ear or sinusésiring the ascentwhich can result in

lesions

Cause and prevention
A reverse block can be caused by an acute or not fully resolved upper respiratory infection. To reduce
the risk, never dive while experiencing a cold or nasal congestioather possible cause is the
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improper use of decongestant medication. Do not take any medication before diving unless advised
by a doctor. Under pressure, these drugs may be metabolized more rapidly than at the surface and
can wear off sooner than expected, potentially leading to aywongestion during the dive

What to do in case of a reverse block
If the pain gets stronger upon ascent and you are not at great depth, immediately grab the rope to
stop. This also helps to find orientation in cgsel suffer from vertigo.

You might be tempted to equalize, but remember reverse block is caudeby too much air
expanding in an enclosed space. By equalizing you would make the situation worse.

Give yourself as much time as you reasonably ¢ay.to remaincalm and indicate to your buddy
that there is a problem.

If the issue affects one ear, you can try to relieve it by stretching the neck on the affected side (e.g. if
the left ear is affected, tilt your head to the right) and gently moving the jaw to promote opening of
the Eustachian tubdn any event, jmching your nose andither inhaling orswallowing might help
sucking the air out of the cavity.

Asceml as slowly as you can, using the rope as a guidelihe trapped aishould eventuallyget
released

Alternobaric vertigo (AV): Unequal pressure reledsetween the ears

Alternobaric vertigo (AVis more commonlyexperiencedon ascentwhen one ear deressurizes
slower (or incompletely) compared to the other. The difference in middle ear pressure can cause the
brain to falsely interpret this as bodily movement. Involuntary eye movement, nausea, vomiting,
tinnitus and muffled hearing can be symptoms of AV.

Note that symptoms of AV can also bausedby a temperature difference between both middle
ears, or by a ruptured eardrum allowing water to flow into one middle ear

Similar to a reverse block you should stop your ascent by reaching for the rope if you are at a shallow
depth. However, at greater depths do not stop and rather keep moving slowly instead in order to not
overextend your diving time. After experiencing,A®u should stop diving and see a doctor. Do not
freedivebefore you are medically cleared and fully rested.

7.4 Hood squeeze

Well-fitting hood

A tailored wetsuit prevents water from flushing between the neoprene and the skin. The same applies
to the hood: if it fits properly, water does not enter the ear canal. While this is particularly
comfortable in colewater freediving, it has a drawbaclkair may become trapped in the ear canal.
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Air trapped in ear canal

If the hood seals tightly, air trapped in the ear canal between the hood and the eardrum may be
compressed during descent, potentially causing injury to the eardrum or the ear canal. The sensation
of a trapped air pocket in the ear canal may resemble &tequalization failure, although it is a
different mechanism.

Fill ears with water

To avoid having air trapped in the outer ear canal, fill your outer ear completely with ywaterto
every dive. You can also let watetaryour hood while descending. However, this might break up
your streamlining and mental focus somewhat, so preferapby have already taken care of that
prior to your dive.

Warning: Do not lift your hood off your ears with a jerky movement while diving

If there is an air pocket under pressure trapped in your ear canal, forcefully pulling on the hood can
lead to ear canal or eardrum barotrauma. Alternativelgu can also pinch small pinholes in your
hood, exactly at the position of your ears (while you are not wearing your suit, of course). These small
holes will allow water to enter (and leave) your ear canal according to the changing pressure.

7.5 Sinus squeeze

I GaljdzSST1S¢ Aa | O2YY2yfeé dzaSR adyz2yey F2NJ ol N
2y S 27F (i kfBed spadestamdihe Bukrdlthdiegvironment which can result in pain or even
lesions.If a partial orcomplete obstructionoccurs in one of the sinuses or a sinusostium the
channelthrough which mucus drains from a healthy sinuts)s referredtoas @ a A ydza o6f 2 O
causes of this condition are described below.

On descent

A fully blocked sinus will manifest very quickly during descent. Sharp pain in the forehead, behind the
cheekbone, or even in the teeth may occur early as pressure increases. The pain is caused by a
pressure imbalance due to failed equalization, which weaelative negative pressure within the
affected sinus and prevents proper ventilation. The mucosal tissue is typically inflamed and swollen,
making it highly sensitive. Diving should not be attempted in such conditions.

Blocked sinusscaused by congestion

Sometimesa spontaneous or partidllockageof a sinus can appear while diving. The pain sets in
slowly and does not go away upegualization This happens wheold mucus temporarily blocks an
ostiumfrom a sinus towards the nose.
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Stop descent or abordiving

If you experience a sinus block, stop your descent immediately by holding on to the divifgline
and try toequalizeagain if the pain does not go away you will have to abort the dive ascer in
a controlled manner.

Check for injury

After surfacing, gently blow your nose into your hand and check the expelled mucus. If you notice
any fresh blood, you may have injured the tissue in one of your sinuses. This indicates a sinus
barotrauma, and you should stop diving. The injury typica&olves within a few days. During this
time, you can also recover from the cold or congestion that likely caused the blockage in the first
place.

In other cases, the expelled mucus after blowing your nose may appear dark brewdjstr even
almost black. This usually indicates older blood from a previous irritation or minor injury in the
sinuses. In such cases, diving does not necessarily néedstopped immediately, but it should only

be continued with great caution. For example, you may perform a slow free immersion dive,
remaining very attentive to any discomfort or difficulty during equalization. Regularly and carefully
check whether the blokage has resolved.

7.6 Avoidblockedsinuses
The single best advice to avoid a sinus block is:

Do not dive with a cold or congestion

Preventing common colds relies on maintaining a sfeedctioning immune system, supported by a
KSHtGiKe tfAFTSadetsSs NIYGKSNI GKIy 2y [jdAaOl TFAESE
immune, and even highly trained individuals may occasionallgldpva cold. A balanced diet and
reduced stress can support the recovery process.

How to avoid sinus block

Dry air, irritants, and allergies are among the most common causes of blocked sinuses. Some of these
factors can be avoided. Try to minimize exposure to known allergy triggers and maintain adequate
hydration to support normal mucus function. In some casesisistent attention to these factors

may help reduce the frequency or severity of sinus issues over time.

However, if symptoms persist or the cause cannot be managed, consultation with an ENT specialist
(a doctor specializing in ear, nose, and throat conditions) is recommended.-t8hartmedical
treatment of blocked sinuses may include antihistamines or dgestants. Diving should be avoided
while taking these medications, as their effects may change under pressure and wear off
unpredictably.
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Inhale steam

Inhaling steam several times a day may help to loosen thick mucus. You can pour hot water into a
bowl and inhale the steam with a towel over your hgld very cautious to avoid excessive heat on

the skirn), or use a dedicated steam inhaler. Sitting in the bathroom with a hot shower running is less
efficient and not recommended, as it uses an excessive amount of energy.

Cleansing pranayama

Ask a qualified and experienced yoga teacher to introduce you to techniques skelpalabhatj
nadi shodhanaand bhastrika When practiced correctly and in appropriate conditions, these
exercises may help mobilize the respiratory system and keep the nasal passages clear.

Caution: Some yogic breathing techniques involve fast, deep and/or forceful breathing.
Kapalabhati and bhastrika, in particular, can create strong air movement through the nose and
upper airways. For this reason, they should not be practiced during the acute ploésecold, sinus
infection, strong nasal congestion, ear pain, ear pressure or blocked Eustachian tubes. They should
also be stopped immediately if they cause pain, dizziness, unusual pressure in the ears or sinuses,
or discomfort. These techniques may also result in hyperventilation. They can help train and
mobilize the respiratory system; however, they must not be practiced immediately before
freediving.

Neti pot

Jala neti is a yogic nasal irrigation technique using a saline solution and a neti pot or similar device.
Proper technique is important to avoid adverse effects. The water must be sterile, distilled, or
previously boiled and cooled. It should be lukewannd &ave a salinity similar to that of tears. The
device must be clean, and the irrigation should be performed gently, without applying pressure.

Caution:Do not perform nasal irrigation if you have an ear infection, strong pressure in the ears, a
completely blocked nostril, or recent ear or sinus surgery, unless advised by a healthcare
professional. If symptoms worsen after irrigation, or if you develop &ayheadache, nosebleeds or
unusual pain, stop the practice and seek medical advi€ercing water through the nostrils under
pressure, for example using a squeeze bottle too forcefully or a similar device, can cause irritation,
discomfort, fluid retention in the sinuses or ears, and may increase the risk of complications. Nasal
irrigation should always be gentle and should never be forced.

Sleep bad side up

If you have a blocked sinus or nostril, a simple recommendation is to sleep with the affected side
elevated. Mucus from amflamedsinus drains toward the nasopharynx, and keeping the affected
side higher may help facilitate this procdgkanks to gravity
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In contrast, if you have amflammation of the outer ear canal, it is preferable to sleep with the
affected ear facing downward to allow drainage, while avoiding any occlusion of the auricle.

Outer ear infections are more common than middle ear or sinus infections, but the symptoms may
feel similar. Seek medical advice if you are unsure atfmihature of the problem

Be careful with air conditioning

Avoid excessive use of air conditioning when possible. Air conditioning systems can lower both
temperature and humidity, which may dry the airways. If you cannot avoietaomditioned
environments, set the temperature to a comfortable level (typically atb@6;27°C).

Keep well hydrated

As stated throughout this manual, you lose a lot of fluid while freediving through transpiration,
breathing through the mouth or immersion diuresis (¥8kapter3.5). Even mild dehydration can
make mucus in the sinuses thicker and impair its natural drainage.

To maintain adequate hydration, drink water regularly before, during, and after freediving. If you are
freediving from a boat, make sure to have water available and begin rehydrating soon after your
session, even if you do not feel thirsty. Using refitabbttles instead of disposable ones is
recommended to reduce environmental impact.

Bringing a small water bottle to the float and taking small sips between dives can also help maintain
hydration. Pay special attention to hydration during air travel, which often precedes freediving.
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Figurel3- Do not take risks and freedive dnly if you feél completely Healtﬁy

Chapter7 - Knowledge review

How do you prevent barotrauma?

What are the symptoms of an eardrum perforation?
How does a middle ear barotrauma occur?

Why is a suspected middle ear barotrauma to be taken seriously and always
checked by a doctor?

Why should you avoigqualizingif you are experiencing a reverse block?
What is alternobaric vertigo?
A well fitting hood can be a problem when it comes to hood squeeze. Explail

How should you react when experiencing a blocked sinus on descent to avoi
sinus squeeze?

What is the best advice to avoid a sinus block?
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8 HYPOXIA AND BLACKOUT

Blackouts are the primary reason why freediving is sometimes perceived negatively by the public.
However, with proper education and training freediver should never approach a hypoxic state
fSIRAY3 G2 t2aa 2F O2yalOAizdzaySaasd 9ELISNASYyOAyY
AIDA2), or a blackout (BO), reflects inadequate technique, awareness, or training, and has no place
in recreational freediving.

8.1 Hypoxia
Definition

The common medical definition of hypoxia is the following:

Hypoxia is a condition in which the body or its tissues receive an insufficient supply of oxygen,
typically due to a reduced partial pressure of this gas in arterial bldedeChapter8.3).
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In freediving, we commonly refer to the oxygen saturation of the blood, often simply called
G2Ee3SylGAz2ydé Ly | KSFHftGKe LISNB2Y |G NBadGsz 2
between 96,99%. In a clinical context, values below 90% areidensd indicative of hypoxemia, and

levels below approximately 80% are generally regarded as severe.

However, during breatnold diving, oxygen saturation can decrease well below these thresholds
without immediate symptoms. Loss of consciousness may occur at significantly lower leftets
around 4%50% depending on individual physiology and dive cormdfis.

Cerebral hypoxia

Cerebral hypoxia refers to a reduction in oxygen supply to the brain despite adequate blood flow. In
this condition, the circulation to the brain remains sufficient, but the oxygen content of the blood is
reduced, leading to decreased oxygen delivery wirbtissue.

Consequences of cerebral hypoxia

A sustained reduction in oxygen delivery to the brain can have severe consequences, including loss
of consciousness (blackout, BO; see AIDA2), brain injury, and death. As explained in AIDA2, the effects
of hypoxia depend on both its severity and durati®n@ Sy NB LIS 6§ SR SELR & dzNB
remaining conscious may lead to cumulative neurological damage.

It is important to emphasize that blackout has no training value. The brain does not adapt te low
oxygen conditions through repeated blackouts; on the contrary, such practices carry significant risk
and should be strictly avoided.

Mild hypoxia: Loss of motor control (LMC)

Early symptoms of cerebral hypoxia include impaired sterh memory, cognitive disturbances,
and reduced motor control. In freediving, this condition is referred to as loss of motor control (LMC,
see AIDA2), which typically occurs at the surface follgwilive.

8.2 Ischemia

Definition
Ischemia is a shortage of blood supplyattissue oorgan,typicallycaused by constriction or blockage
of blood vessels

Oxygenationis ok, blood flow is not

Blood oxygenation may be normabut the blood flowmay belocally constricted leading to
insufficient perfusion of specific tissues or organs. As a result, the affected area may develop
ischemia
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Cerebral Ischemia

WSRdzOSR o6f22R Fft2¢ (G2 GKS ONIXAY A& NBFSNNBR
makes little difference whether the cause is a lack of oxygen in the blood (hypoxia) or an insufficient
blood supply (ischemia): in both cases, oxygeivdgl to brain tissuavill becompromised. Repeated

or prolonged exposure to such conditions can have severe consequences.

It is therefore important to understand tlee twomechanisms, in order to prevent and manage them
effectively.

Causef cerebral ischemia

An insufficient blood supply to the brain may result from systemic factors, such as low blood
pressurag for example when standing up too quickly. It can also be caused by external compression
of blood vesseldn freediving, the most common cause of cerebral ischenfAatesial Gas Embolism
(AGE)

8.3 Dalton'sLaw
Definition

GThe total pressure of a gas mixture is equal to the sum of the partial pressures of its individual
components, each behaving as if it alone occupied the entire voldnge

At the surface, we breathe a gas mixture composed of approximately 79% nitrogen and 21% oxygen,
corresponding to partial pressures of about 0.79 bar and 0.21 bar, respectively.

For humans, the safe range of oxygen partial pressure is generally considered to lie between
approximately 0.16 bar and 1.6 bar. However, as with all physiological limits, the effect depends on
exposure: our response to extreme oxygen partial pressuresramgly influenced by both their
magnitude and the duration of exposure.

8.4 Shallowwater blackout

A dallow water blackout is a form of pressurelated hypoxia occurring during ascent. The term is
sometimes used inconsistently: some organizations and individuals apply it to any loss of
consciousness occurring in shallow water, such as in a swimmingopo®en a bathtub. In
freediving, however, the term has a specific and precise mganwrhich can be summarized as
follows:

1. Loss of consciousness caused by hypoxia occurring towards the end of a dive.
2. Thehypoxic conditioris caused or exacerbated by changes in ambient pregparéicularly
duringthe ascenj.
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Descent increases partial pressure of oxygen

Figure 14 shows how a shallow water blackout may develop. During descent, the lungs are
compressed as ambient pressure increases. This raises the partial pressure of oxygen in the lungs,
creating a steeper gradient between the lungs, blood, and tissues, therelditataty efficient

oxygen transfer to the tissues (see diffusion in Chaptay.

Ascent reduces diffusion gradient

After reaching the target depth and beginning the ascémwever,ambient pressure decreases,

f SIRAY3 G2 F NBRA2OUGAZ2Y Ay GKS LI NIAFE LINB A& dzN.
hi LI NOGAFf LINS&ZadzaNE 0SisSSy GKS fdzy3as o6f22RX
gradient may even rearse.

In the final meters of the ascent, oxygen may be redistributed from the tissues back toward the lungs
la GKS o02Reé GaSyLiia G2 SlidAtAONI GS GKS RSONEBI
reduction of oxygen available to the brain.

Unconsciousness at an average of 0.1bar ppO

az2zaild LIS2LXS t2aS O2yalOAzdzaySaa ¢KSy LlIhi FIltf
who remains above this threshold at depdlne to the increased ambient pressure weikperience a

sudden drop below it during ascenthich may leado a shallow water blackouALJLJh i 2 F 51 dm
at 10 meters can fall below the critical threshat four meters from the surfagemaking loss of
consciousness highly likely.

The closer to the surface, the greater the relative drop in pressure

The risk of shallow water blackout is greatest in the final meters of the ascent, where the relative
change in pressure is most pronounced. From 30 m (4 bar) to 20 m (3 bar), the pressure decreases
by only 25%, whereas between 10 m (2 bar) and the suffhbar), it decreases by 50%.
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In-depth: Shallow water blackout (conceptual model and data by Francesco Coru
Visualization inspired by Marcell Bggo

The figure below represents a simplified model of a shallow water blafdeqpiination below)

SHALLOW WATER BLACKOUT
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Figurel4 - Simplified model of shallow water blackout.
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NBLINB&aSyd | NBelrigkbfdlackol s primarily drivitbyi the rapid drop in ambi
pressure during the final phase of the ascent, which causes a steep reduction in oxygen
LINBaadz2NBE® ¢2L)Y 5dz2NAYy3a RSaAO0OSydz AyONBIl aa
ongoing oxygen consumption. During ascent, ambient pressure decreemsess dramatically in
the last meters (it halves in the final 10 | dzA Ay 3 | NI LIAR FlL €t Ay
metabolic consumption towards the end of the performance, thiéagns the high risk of shallow
gl GSN) 0flO12dzil ySIN) G§KS &adaNFIF OSo . 20G2Y
changes (e.g. static or dynamic apnea). Without the effects of depth, the same ox
consumption would lead to an earlier drop in ppO 6 St 26 ONARGA O £ f
performance roughly equivalent to the-30m range in the deep dive at the top).

Role of safety divers
This explains why the final 10 meters of the ascent are the most critical phase of a freedive and
highlights the importance of safety divers. Most incidents, if any, occur close to the surface.

Accordingly, standard AIDA procedures require a safety diver to meet the diver at a depth of at least
10 meters. For deeper dives, it is recommended that the safety diver meets the diver at greater
depth, accompanying them during approximately the finaldtof the ascent.

You can learn more about statef-the-art safety protocols for freediving competitioSigurel5) in
dedicated specialty courses, such asMBA Competition Safety Freediveourse serieleasdind
more details on these courses on tAéDA website



https://aidainternational.org/
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Figurel5 ¢ Safety divers in action during a competition.

8.5 Decompressionlinessand surface intervald$or freediving

Until recently, decompressioitiness(DQ) was thought to affect only divers breathing compressed

3 asx adzOK Fa Ay a0dzml 2N 0SOKYAOlIt RAGAYyID ¢
under increased pressure. If ascent is too rapid, the dissolved nitrogen may come out of saidtion a
form bubbles in the blood and tissues. These bubbles can impair circulation and lead to tissue
damage

However, the evolution of freediving has provided evidence th@&ican also affect breathold
divers. As freediving is still a relatively young scientific field, our understanding continues to evolve.
It is not yet fully established how much nitrogen a freediver absorbs at different depths and
durations. Observations ovehe past decades suggest that both nitrogen uptake and susceptibility
to DClcan vary significantly between individuals, depending on multiple factors.

Note: DCI encompasses two different action mechaniskmown asdecompression sickne@3C$
and arterial gas embolisnfAGE) Thesewill be described irgreater detail in the AIDA4 Master
Freediver cowse

Signs angymptoms of DCI
Below you can find a list of symptoms that may indidad
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Prolonged fatigue

Pain in arms, legs or torso

Dizziness or vertigo

Shortness of breath or painful breathing
Local numbness, tingling or paralysis

€ e ¢e¢ge¢g

As abuddy, you can observe the following signs in the diver, potentialiijcatingDCli

Blotchy skin rash
Rubbing joints
Staggering
Coughing spasms
Collapse
Unconsciousness

g eegeegeee

If you experience any or several of these symptoms or signs, immediatelyregmjiving and seek
medical assistance. If available, breathe poxggen until youeach theclosestmedical facility.

Rules ofthumb
In your AIDAZourse you are allowed to dive as deep &89m. To calculate a sasurface interval
for these depths you can use a simple rule of thumb:

1 Freediving up to 30nsurface time = 3 * dive time

[ SGQa al & @&2dz,wedbdildiedrestapthe surfsice flaramnieast1:10=3:30, before
your next dive

For dives deeper that80m, two different rules apply. These rules are discussedtilin the AIDA4
course but are reported below focompleteness:

w Freediving to 3é&5m:surface time =6 * dive time
w Freediving deeper than 55mne dive in 24h

These rules of thumb are intended to provide a substantial safety margin and help reduce the risk of
developing symptoms of decompressifiness However, nitrogen accumulation is also influenced

by factors such as the number of dives performed, as well as individual characteristics including
fitness, overall health, and other variables.

Divers should therefore remain vigilant and respond promptly to any unusual signs or symptoms.
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Chapter8 - Knowledge review
Why is there no benefit in intentionally inducing a blackout?

Provide examples of how cerebral ischemia can occur.

e A
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Decompressionllnessoccurs only in divers who breathe compressed gas, sui
as in scuba diving. True or false? Explain your answer.
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9 TRAINING CONCEPTS

At first glance, freediving training exercisestructured sequences of breatholds often referred to

| atableést may all appear similar: dynamic laps with varying distances and recovery times, or a
series of static breatholds. Yet, similar combinations of effort and recovery can serve very different
training objectives.

In practice, three main types can be distinguished:
1. Warm-up tables Designed to prepare the diver for a single maxirquenformance attempt.
2. CCrtolerance tables Designed to improve tolerance to elevated carbon dioxide levels.

3. OFtraining tables Designed to improve the ability to function under low oxygen conditions
(not used in recreational freedivifg

A

9 OK Gl of aK2dz R KIFI@S 2yS YIAY OGNFXAYyAy3 3I21 f
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In this course, you will learn how to apply the first two concepts and adapt them to your individual
needs. As these vary depending on experience level and personal characteristics, it is rarely effective
to simply copy a table designed by someone elss&ebrd, you should develop your own.
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By applying these principles, performance can improve rapidly, requiring regular adjustments to
maintain an appropriate level of challenge and ensure continued training effectiveness.

9.1 Warmup to max performance

lftt2¢ GAYS F2NJ GKS 02Reé (2 SYdGSNI GFNBSSRAGS O
Before a maximunperformance attempt, the body and mind need time to transition into a state of
NEBtIFEFGAZ2Y YR NBIFIRAySaa 2FGSy NBFSNNBR G2 I a&
muscles to relax, the heart rate to settle, and the breathpattern to become calm and controlled.

The extent of the warrup required depends on several factors, including experience level, prior
physical activity, stress, and individual characteristics. In open water, swpsypically consist of a
series of slow, shallow, and relatively short divaghe pool, they usually involve a sequence of short
breath-holds.

Throughout the warrrup, the diver remains focused on relaxation and the upcoming dive, minimizing
external distractions.

Physical and mental relaxation

The primary purpose of warmp is to induce both physical and mental relaxation. These two aspects
are closely linked and reinforce each other: a calmer mind promotes physical relaxation, which in
turn further quiets the mind.

As discussed in AIDA2, focusing on physical stillness through a structured relaxation technique is an
effective way to achieve this state. Maintaining attention on the relaxation process itself helps
prevent the mind from wandering.

During warmup dives, awareness remains anchored in the present moment. In the final relaxation
phase before the maximum attempt, visualizing each phase of the dive can further enhance mental
preparation (see below).

Inducing the mammalian dive response

In addition to mental preparation, warrmap diveshelp triggerthe MDR (se€hapter3) making the
sensations associated with the activation of this physiological response feel smoother and more
gradual.

Visualizationas part of preparation

Visualization is a powerful tool and can be used as a complement to physicalupaiEmtire dives

can be mentally rehearsed in detail: from the duck dive, to body position and equalization, to
propulsion and ascent, finishing with proper recovery breaghand signalingVisualization is so
powerful that competitive athletes may use very little or no physical wanmbefore a maximum
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attempt. This approach requirests of experience, flexibility, and confidencboth in terms of
equalization and mental attitudelt is not a skill taught or practiced during AIDA3 courses, and it
should not be considered a recommended method for recreational freediving.

For AIDA3 students, especially in open water and depth traieweyy dive should be approached

progressively, using appropriate waiup dives, adequate surface intervals, and direct instructor
supervision.

Figurel6- Warm-up dives areften donein free immersion (FIM)
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One of the limiting factors in constant weight freediving is the tolerance of the active muscles,
primarily the legs, to lactic acid accumulation toward the end of a dive. Once this tolerance is
exceeded, muscle performance may be significantly impaired, R £ S3& YI & FSSf aK

For this reason, warmp dives should be performed with minimal physical effort to avoid
unnecessary lactate accumulation. Free immersion (FIM) is therefore the preferred technique for
warm-up, as it allows the diver to move along the line in a slow anatrotbed manner while
maintaining overall relaxation. This approach enables longer dive times with minimal muscular strain
and reduced lactate production.

Examples of warrup tables

The table below showa typical example of a warmp table for a maximum attempt in static apnea
(STA)Using timereferencesas a guide for warrlzLd Yl & y20 Ff gl &a YIFGOK
given day. For example, a thre@inute breathhold may feel easy on one day, while on another it

may already push your limits.

For this reason, it can be more effective to use the onset of the first contraction as a reference point.
| 2YGNI OGA2ya NBE GNARIISNBR 4G | NBfFrGA@Ste O2
therefore provide a more individualized indicatfreffort, helping to prevent excessive strain during
the warmup phase.
Relaxation | Breath hold
3 min First contraction

3 min First contraction

3 min First contraction

6 min Maximum performance

Figurel7 - Example for a warrup table in static apnea (STA)

However, it is important to note that the timing of the first contraction is not entirely fixed. Factors
such as stress or insufficient relaxation may cause contractions to occur earlier than usual. This does
not diminish the usefulness of this method; nat, such variability can provide valuable insight into
0KS RAGSNRNaA OdzZNNByd adlaSo

Once your warrrup table has been prepared, it should be shared and discussed with your buddy.
The buddy then guides you through the entire wamm sequence, providing time cues (e.g. during
static breathholds) and reminders about the structure of the neapetition.
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Exampley & ! LI vy $otirth staticdurén@ vdaB you will go to first contraction and then
to go on holding your breath while | count down one minute for you. You have two and 4
more minutes to relax, enjoy your time. My next announcement will be at¥id 3/ Y | NJ|

With experience, you will learn which wasap sequence works best for you. Some freedivers prefer
several short and easy warap dives, while others use fewer repetitiorfSometop-level athletes
may perform their dive with no warmp at all

¢KSNBE Aa y2 aupyadd, But eradySvaraup plad mivprioritize relaxation, gradual
progression, adequate recovery, and safeft. AIDA3 level, warmp routines should remain
conservative and should be adapted under the guidance of your instructor.

The warmup as shown imelowis acommonly used tablen competitive DYR freediving.Most of
the relaxation is performed outside theater, before the table begins. Once the athlete enters the
water, only about 10 minutes remain before the maximum attempt is performed.

Reducing time spent in the water allows the freediver to use the thinnest possible wetsuit (or none
at all) without getting cold.

Dry STA to first contraction

Dry STA to first contraction + 20

Figurel8- Warm-up table for DYR

Another choice is that of mixing static and dynamic during warmup. In this apprdaehdiver
performs a static breattnold for a set duration (timed by a coach or buddy), followed immediately
without breathingrecoveryt by a DYNB dive over an easy distance. After this sequence, sufficient
recovery time is essential before the maximum attempt.

Relaxation | STA/DYNB
. 1min STA+25m DY
3 min ..
(no breathing in between)

Maximum performance

Figurel9- Warm-up table including STBYNB
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As in dynamic apnea, it is equally important to conserve energy in the legs before a maximum attempt
in constant weight (with fins). For this reason, wanm dives are typically performed using free
immersion (FIM), pulling along the dive line.

This approach minimizes physical effort, as movement is limited to the pulling action while the rest
of the body remains fully relaxed.

Relaxation | Pull downs (FIM)

Slow FIM to-10m, (or neutral buoyancy),
then pull up slowly

3 min

3 min Slow FIM to neutral buoyancy depth,
hang to first contraction, pull up slowly

Slow FIM to neutral buoyancy depth,
3 min hang to first contractior-20s pull up
slowly

5 min Maximum performance

Figure20- Warm-up tablefor a max attempt in constant weight

For this type of warrup, the freediver may need to use a watch to time the second phase, which is
not always ideal. As in static apnea (STA), the onset of the first contraction can instead be used as a
NEFSNBYyOS G2 3l dzaS (KS hRdakXhit panyonvear, asim@Be nieitadl y 3 £
countdown is sufficient.

Counting mentally is generally accurate enough, as waprtebles do not require high precision but
should prioritize relaxation. It is important to adjust the table to individual needs, preferences, and
training goals.

As with training tables (sesection9.2), warmup tables are highly individual and often develop into

a routinet or even a ritual through repeated practice. However, it is important not to become
overly dependent on this routine. A successful maximum attempt does not rely on a perfect warm
up sajuence: relaxation ultimately comes from within the diver, not from the table itself.
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9.2 CQtrainingtables

¢2f SN yOS G2 [/ hi

I /hi GFoftS A& &a0GNHzOGdzZNBR a2 G(KIFG OFNbB2Yy RAZE
breath-hold, despitethe recoveryperiod in between The purpose of this type of training is to
AYLINR OGS G(G2f SNIXryOS (2 StS@IFIGSR /hi fS@Stas o020

Static or dynamic

/' hi GlFlotSa Oy ©6S LISNF2NY¥YSR Ay O2YLX SGS NBf L EI
swimming or even jogging see AIDA4 for more training concept¥vhen performed dynamically,

this type of training also contributes to improving muscular tolerance to lactate.

Wet or dry

/' hi GNIXAYAy3 OFy 0S5 1o2ekdgrOuinBeRyind rglaxdl Nika b&xsyatchol A 2
walking (dynamic). It can also be performed in a pool or confined water. Howewveemberthat

any breathhold training in water must always be conducted under proper supervision.
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A qualified buddy must be present and actively monitoring the diver at all t{figare22). Training
side by side is not sufficient as a safety procedure: one diver performs the dHuiekthvhile the other
remains fully attentive and ready to assist, then roles are switched.

Figure22 - Buddy team in static apnea (STA)

No hypoxa

AwelRS&aA3y SR /hi GloftS Aa OKFffSyaAay3a RdzS G2 Ol
in the body. Recovery periods between brediblds are long enough to restore adequate oxygen

f SOPStasx odzi y20 adzZFFAOASY(d (2 Fdzte SEAYAYLFGS

l'a F NBadzZ 4§ / hi | OOdzydzAf I 1Sa 20SNJ §KS 0O2dzNAR S
oxygen levels remain sufficient to avoid hypoxic conditions.

Design Principle 1: Constant breatiold duration
Each diver has an individual bred#th2 f R OF LJr OAGe& FyR [/ hi (2t SN}l yOS
most effective when tailored to personal needs.













































































































