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BACKGROUND

Hypoxic Blackout—

Is a condition in which the
body is deprived of adequate
oxygen supply.

Is the result of a person who
engages in activities such as
hyperventilation preceding
underwater swimming and
extended breath-holding in the
water.

Happens very quickly and
usually without warning when
a swimmer engages in these
dangerous activities. Educate
them about the dangers of
these actions.
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BACKGROUND

« Despite educational efforts, deaths
related to hypoxic blackout in the
water are still occurring.

« At YMCA Pools since 2008—

= At least 5 hypoxic blackout-
related deaths have occurred

= At least 18 more swimmers
have been successfully rescued
after losing consciousness
following extended breath
holding.

« Over the past few years, there
have been highly-publicized deaths
related to hypoxic blackout.
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HYPOXIC BLACKOUT-
CAMPAIGN TO RAISE AWARENESS

HAVE YOU HEARD OF HYPOXIC BLACKOUT?

DID YOU KNOW...

I '\ . . t I I
- - * Hypoxic Blackout is a condition in which the body is deprived of adequate oxygen supply.
* Hypoxic Blackout is the result of a person who engages in activities such as hyperventilation preceding
e V e S W I I I l e underwater swimming and extended breath-holding in the water.

* Hypoxic Blackout happens very quickly and usually without warning when a swimmer engages in these
dangerous activities.

° A” Y_USA Communlcatlon ENJOY THE WATER SAFELY THIS SUMMER

. Having a good time swimming or playing in the pool is something we all enjoy. However, enjoying the water means

being safe in the water too. Some activities may seem like a game or training but can be dangerous. Breath-
Ve h I CI e S holding contests, underwater swimming c and hyper ilating before swimming are ially deadly
activities, even when performed for competitive or military training.

° - - - Be smart and do not engage in, or let your family members participate in such activities. Being confident and
= I I I a I O , Ce r I I e comfortable underwater is an essential aguatic skill. Being educated and participating only in safe breathing

practices is an essential life skill,

I i fe g u a rd S IS YOUR SWIMMER LIFEGUARDING THIS SUMMER?

Help your child have a safe and fun summer while he or she works as a lifequard. Educate your child about the
dangers of Hypoxic Blackout. Remind him or her to be alert while on duty and prevent swimmers from attempting

-
[ ] A n n u a I Y - l ' S A ‘ O O A u a t I C to hyperventilate and engage in extended breath-holding activities. Encourage them to educate patrons about the
dangers of these actions. If your child sees such activities, remind them to enforce their facility's rules and
intervene if they see anyone engaged in these risky behaviors.
S a f‘ ty I ‘ tt‘ r to I O C a | C E O s Working as a lifeguard is a great responsibility - help make your child’s summer job experience as a lifeguard a
positive one they will remember for a lifetime!
* Heat sheets at short & long
Strong, fast underwaters and a steady breathing pattern are both essential for competitive swimming success.
- There are plenty of safe ways for swimmers to improve both. But there are also some training activities that are
C 0 u rS e Y M ‘ A N a t I O n a dangerous, even deadly. Without adequate oxygen, swimmers can suffer Hypoxic Blackout.

= Never hyperventilate then practice underwater kicking.
« Do not participate in underwater swimming or kicking contests.

. . . .
S W I m m I n g ‘ h a m p I O n S h I p S « Do not participate in swims or underwater kicking exercises in which breathing is not allowed.

Work with your coach to incorporate safe training practices that will improve 'w

TRAIN (SAFELY) LIKE A CHAMPION!

your speed and power without putting you at risk for Hypoxic Blackout.

* Incorporated into the NEW Y the
Swim Lesson program outlines
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HYPOXIC BLACKOUT-
CAMPAIGN TO RAISE AWARENESS

American Red Cross, USA
Swimming, and YMCA of the

U SA j o i n t Sta te m e n t o n Joir_tt Stgtement from the American Red Crpss, USA
Hypoxic Blackout D et

- FOR IMMEDIATE RELEASE Contact: FOR MEDIA ONLY

YMCA of the USA Public Relations

* Goal to educate the public i o A
Red Cross Public Affairs

i 1 1 202-303-5551, medisfedooss oy
about the risks of hypoxia in b1
the water
CHICAGO, September 30, 2015 - The practices of hyperventilation preceding underwater
swimming and extended breath-holding in the water are dangerous and potentially deadly

719-866-4578, ediad)

° H H activities. These actions can put the body in a state of hypoxia—a condition in which the body
e I n e y p OX I C a C O u is deprived of adequate oxygen supply.

It is our goal to educate the public about the risks of hypoxia in the water and help ensure that

those we teach do not engage in behavior that could result in loss of consciousness and death,

) O u r e d u Ca ti O n a I p ro g r-a m S gutrheedxca?;i:nalpmgran's reinforce the proper methods to breathe before entering and while

Some refer to the aftereffects of improper breathing as "shallow water blackout.” The use of

reinforce the proper methods L L
to breathe before enterin g nd USA Swimming o nt se nor sndorse the temspallow water Dackout Inour tainng.

programs and public education, our organizations use terminology that describes the
dangerous behaviors that should be prevented—voluntary hyperventilation preceding

a n d W h i I e i n t h e W a te r :gﬁr&ﬁ:ﬁxm:g and extended breath-holding. For simplicity, we refer to this condition

Shallow water blackout is the medical condition that can result in unconsciousness in water
that is typically less than 15 feet (5 meters) deep either from diving equipment failure or as a
breath- hold diver retums to the surface. There are specific precautions and prevention
strategies for this condition.

L% + American

* B L Red Cross
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SAFETY MEASURES—
SWIM LESSONS

« Breath control is important part
of learning to swim—but limits
are set

- Never “see how far” or “how long”

 Limited to one breath before
submerging

« Underwater activities should
never be competitive or
repetitive

e Instructors should never ask
you to do more

« Lifeguards will make you stop

4 / STROKE INTRODUCTION

Safety & Character Topics

TOPIC 41

WEATHER

Buaewss iy it ¢ impertant 1o

TOPIC 4.2

FIRST AID

TOPIC 4.3 TOPIC 4.4

HYPOXIC BLACKOUT OPEN WATER

TOPIC: DEVELOPING BREATH CONTROL SAFELY

Key Points
to Cover

and Adult

(for Children, Teens

B Learning breath control is an important part of learning to swim.

®  Inthe coursesthat make up the American Red Cross Learn-to-Swim
you learn skills such as bobhing, rotary breathing and swimming
for certain distances. You also learn to breathe in certain patterns while

program,
ing underwater

Participants) ®  When your Water 4
breath-holdingactil T Key Points = In dveopingbreath contrlfly,te ntrocior s working 0 develap your
tobob 5times. 0L} | 45 Cover abilities without causing a dangerous situat
®  Yourinstructor doed | (for Children, Teens | ™ Yuurmmmrmnhmnywtounehresthhofmanyundmwurhnm
“see who can swim d Adult ! cantrol activities. He or she will stap you if you try to hyperventilate—take
an ul multiple rapid, deep breaths—before working on any underwater or breath
Participants) control activities.
(Continued)
The s of Hyper and B h-
Key Points L ly rapid or deep breathing—followed by
to Cover swimming lmdenm]!rur mdadhrnl’h huldmg dangerous and can cause a
(for Children, - wr':n wnl'l !hshj :::dha
BO | AmericanRedCross | Water Safety Instructof | Toans and Adult Aruleat all poo]

Participants)

d breath- holding or hyper ion is not allowed. In fact,
hfegwds twghttomyunymwmmurmwvuﬂm
encourage this dangerous beh

L] szhwﬁmrhnﬂnﬁhhhﬁremmmmmdmw
®  Underwater activities that involve breath-holding shonld never be competitive
or repetitive.
L Pmlumdhrntb—huldmgwhhmmmmgmdmwcmmamnn
to blackout and possibly drown.

3

Questions

Engage the particiy i ions, such as the following :

= What is hyperventilation?

= Why is it a dangerous practice?

- th:ﬁegumdduifhewshemmhvimhﬂﬁ-hldhg
con!




SAFETY MEASURES—
SWIM INSTRUCTORS

 Trained to teach:

- Safety principles of breath
control and warn of dangers

- Progressions for improving
breath control and breath
management

« Expectations for safety
protocols during instruction:

- Limit participants to a single
inhalation

- Set safety limits for practice
« Number of body lengths
« Amount of time

\/

the

P>
>

SWIM LESSONS SAFETY

CONSIDERATIONS

Keep the following in mind when working with students in the Swim
Starters and Swim Strokes stages of YMCA Swim Lessons.

SWIM STARTERS (STAGES A AND B / PARENT-CHILD LESSONS)

« Keep each child within sight or reach at all times.

« Remind parents to walk carefully, especially when carrying a child, as the deck and pool

surfaces can be slippery.

* Ask parents to use steps or a ramp whenever possible to enter and exit the water. If
these are not available, demonstrate how to safely enter the pool with a child.

Do not let children drink the pool water. Drinking the pool water can lead to upset
stomachs, accidents in the pool, and even serious medical conditions.

Designate a location for parents and children to meet in the pool.
Reinforce the need for parents and children to enter the pool only after getting

permission from the instructor.

« Regardless of the activity, remind instructors to always
b

see all of their students at all times and to never ti

position themselves so they can
"

FOR YOUTH DEVELOPMENT
FOR HEALTHY LIVING
FOR SOTIAL RESPONSIBILITY

udecs

Organize skill building and activities to keep parent
avoid running into each other.

Ensure instructors always have a swim aid, rescue

LEARN-TO-SWIM LEVEL 4 SKILLS

teaching so they can assist a student having dfficl \water Entry and Exit

Encourage parents to

use s\

7 .and change infants at appropriaf
SA (Y-USA) medical committee recommendat| Safety note: Headfirst entries must be taught in water at least 9 feer deep. If water depth is
Contamination in nming Pools for additional pry

not at least 9 feet, DO NOT teach headfirst entries from pooiside.

« Discourage ﬁypervenulation and exten|

- Limit participants to a single inhala|
submerge.

- Set safety limits whenever setting

U ——
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5.

Breath W

Headfirst entry from the side in a compact position
Have participants:
. Put one foot forward and one back, with the toes of the leading foot gripping the edge of the pool.

Starting from the kneeling position, lift up so that both knees are flexed and off the deck in order to
remain close to the water.
Extend the arms above the head.

. Focus on a target that will allow for roughly a 45-degree entry into the water.
. Bend forward and try to touch the surface of the water with the hands,

. Push off toward the water. Bring the legs together upon entering the water.

. Angle the hands toward the surface of the water to steer the body up.
Headfirst entry from the side in a siride position

Have participants:

Stand upright with one leg forward and one leg back, with the toes of the leading foot gripping the
edge of the pool.

. Extend the arms above the head.
. Focus on a target that will allow for roughly a 45-degree entry into the water. Bend the legs only

slightly while bending at the waist toward the water.

. Try to touch the surface of the water, and lift the back leg until it is in line with the torso. The forward

leg should stay as straight as possible.
Angle the hands toward the surface of the water to steer the body up.

—

participants fo a single inhalation whenever you ask them to hold their breath or submerge.

@smw Note: Do not Jet pariicipants hyperventilate or have breath-holding contests. Limit

1

swimming underwater for 3 to 5 body lengths using tW

‘When using the breaststroke, start with the arms in front, sweep them wide and back toward the feet
and recover tothe front.

| AmericanRed Cross | Water Safaty Instructor's Manual
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SAFETY MEASURES—
LIFEGUARDS

DANGEROUS BEHAVIORS

Hyperventilation and Extended Breath-Holding
The practices of hyperventilation preceding underwater swimming and extended breath-holding
in the water are dangerous and potentially deadly activities. These actions can put the body in a
state of hypoxia—a condition in which the body is deprived of adequate oxygen supply—which

can result in hypoxic underwater blackout.

Taught to prohibit these activities:

* Hyperventilation

Voluntary hyperventilation (rapid, deep breathing) is a dangerous technique used by some
swimmers to try to swim long distances underwater or to hold their breath for an extended
period while submerged in one place. These swimmers mistakenly think that by taking a senes
of deep breaths in rapid succession and forcefully exhaling that they can increase the amount

of oxygen they breathe, allowing them to hold their breath longer underwater. This is not true.
Hyperventilation does not increase the amount of oxygen or allow a swimmer to hold their breath
longer; instead, it lowers the carbon dioxde Ievel in the body The pracnce is nsky because the
level of carbon diaxide in the blood is b > o

dioxide increases, a person normally BREATH-HDLDING AND HVPERVENTILATIDN

swims underwater, the oxygen level i
out before the body knows it s time All swimmers must learn to hold their breath as they

instinctively, water rushes in and the | 8ain skills and confidence in the water; however,
prolonged breath-holding and hyperventilating are
dangerous! Make it a priority to prevent breath-
holding activities or games of any kind.

a person breathes normally, inhaling and

g regulate the level of carbon dioxide in

. As the level of carbon dioxide in the

pam increases between breaths, it triggers
of the brain that controls breathing (the
pblongata) and tells it to take a breath,

tilation is excessively deep, rapid breathing.
ople think if they cause themselves to

» Contests, games, or repetitive
activities that challenges ability to:

.- Swim extended distances underwater

- Hold their breath underwater for extended
periods

Do not allow swimmers to participate
swim underwater the farthest or hold

Trained to:

« Watch out for and prevent these
activities including in competitive
swimming

« Explain that they should only take a
single inhalation before submerging
when swimming and playing by
underwater |

tilate it will increase the oxygen level in
i' yperventilation is very dangerous.
\ 4 "/ | to take a breath. As the oxygen level in
A -
who is underwater, when the person finally

L. ‘ N od and allow them to hold their breath
» Intervene and stop the activity e yMcA LresUARD MaNuALS \F , Iy and stay underwater longer, This i false

- : tilation lowers the level of carbon dioxide
podstream by tricking the brain and delaying
» —— dstream drops, a person can pass out before

,._) feels a need to breathe, If this happens to

inctively take a breath, water can rush in

the drowning process.

ention and education are critical when dealing
with hyperventilation and breath-holding because
these activities can so quickly lead to blackouts

and drowning. Watch for patrons who talk about



SAFETY MEASURES—
COACHES

« Additional experience and training b R
advocated

« Monitor carefully and instructor
swimmers to breathe when necessary

« Have swimmers take only one or at the
most two deep breaths

« Only use in a training program of
experienced swimmers in good physical
condition with proper supervision and
instruction

« Generally conduct this activity on the
surface of the water (except dolphin

kick training) the)y s NATIONAL YMCA &

FOR SOCIAL RESPONSIBILITY COMPETITIVE SWIMMING & DIVING [gint.

« Limit the number of repeats of hypoxic
swimming

ows Coaches

- Allow adequate time for recovery, by =
which will vary from swimmer to £

TEAMS NOW!

swimmer Follow us ¥

American Safety Training

_— Coach Jordan's swimmers love contests. Their favorite is to see who

e Biners Swimimnes arents eI mpact €
CEE—
;

for Swim Coaches

Safety Awareness in Competitive Swimming

Hypoxic Training and Hyperventilation

HYPOXIC TRAINING
AND HYPERVENTILATION

can swim the farthest underwater. Recently Graham swam about

40 yards underwater before surfacing. Coach Jordan keeps teasing
Graham about “quitting™ 10 yards from the end and telling him that
he can make the entire 50 yards. Graham and some other boys are
ready to try it. Coach Jordan tells Graham to take "a Jot” of deep
breaths so that he can “build up the oxygen in his blood.” Graham
inhales deeply about 10 times. He feels a little dizzy and starts to
swim underwater. He turns and starts back Suddenly Coach Jordan
notices something /s wrong with Graham. What did Coach Jordan do

that wae danneroue?

Meet Director Officials

Hypoxic Blackout is tha result of hyperventilation and prolonged breath-holding. Coaches may
assign breathing pattems or underwater kicking sets as part of their training plans, but if taken to
excessive lengths, breath-hoiding exercises can be dangerous and even deadly, In recent years,
there have been several notable Incidents where competitive swimmers have died from hypoxc
blackaout,

Hypoxic Blackout occurs when a swimmer hyperventilates (Inhaling deeply then forcefully exhaling
repeatedly, resulting In abnormal loss of carbon dioxide from the blood) then swims or kicks without
breathing. It most often occurs when a swimmer is trying to stay underwater for extended distances
or time.

Please see the Hypoxic Blackout sheet for more information and tips for swimmers, coaches and
parents.




2017 OPERATIONAL RISK
WORKSHOP PRESENTATION
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HYPOXIC BLACKOUT

Hypoxic blackout and its dangers
Mike Espino
YMCA of the USA

Safety measures for prevention
Connie Harvey
American Red Cross

Realities of hypoxic blackout
Safer strategies for training
athletes in breathing management
Q&A
Coach Bob Bowman
Arizona State University




SAFER STRATEGIES
FOR TRAINING ATHLETES
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USA
SWINMING

- D

USA Swimming, Inc.
Operational Risk Committee
Hypoxic Training Recommendations
Wednesday, September 21, 2016

If hypoxic training is utilized by coaches in the development of advanced competitive
swimmers, it must be conducted only when following appropriate principles and under the
direct supervision of an experienced coach. These principles are:

1. Coaches should stress to athletes that they should never ignore the urge to breathe.

2. Hypoxic training should involve progresslve overload in line with the athlete’s physical
and skill develop - for ! g g with efforts over Sm, 10m, then 15m
etc. - as the swimmer develops the appropriate skills and physiological capacity.

. Coaches should ensure adeq rest b hypoxic efforts to ensure full recovery.

4. Athletes should not hyperventilate (take multiple, deep breaths) prior to any

underwater or other hypoxic efforts.

S. Hypoxic training should not involve competitive efforts of maximum duration, or

distance covered.

w

Hypoxic Training - On the Surface and/or Underwater

Drills may be conducted as part of on top of the water training or under water training. Extreme
care must be undertaken by the coach when under water training is being conducted. The risk
of a swi losing consci when on the surface is lower than during underwater
swimming drills. While on the surface, swimmers are more likely to take a breath when needed
whereas underwater they may resist the urge to breathe. In addition, any loss of consciousness
while swimming on the surface is more likely to be noticed by coaches or aquatic supervisors,
allowing for a faster rescue resp If a swi loses consc underwater, that

i may go iced for a period of time thereby increasing the likelihood of injury.

Common risk reduction strategies include:
* Hypoxic training should involve progressive overload, in-line with the swimmer’s
physical and skill devel - for le, beginning with efforts over 5m, 10m,

then 15m etc. - as the swimmer develops the appropriate skills and physiological
capacity.
* Adequate aquatic supervision is provided. Swimmers should never swim alone.

* Never hyperventilate (take multiple, deep breaths) prior to any hypoxic training or
efforts or before any underwater swims.

e Structuring ions to I y hyperventilation immediately prior to a
hypoxic set.

* Encouraging s to breathe as ded and to stay within their comfort zone.

* Ensuring adequate rest for full recovery between hypoxic efforts. Recovery time will
vary from swimmer to swimmer.

* Hypoxic training should not involve competitive efforts of maximum duration, or
distance covered. Coaches and swi s must not in breath holding games
or challenges.

Underwater Drills

Common underwater activities that can lead to hypoxic blackout indlude repeated
underwater swims or underwater kicking drills as well as stationary breath holding
competitions for time. In all instances, the nature of the risk can be high. Even with
successful resuscitation, complications including hypoxic brain damage and respiratory
infection can occur.

The following considerations must be factored into hypoxic underwater training:

1. Coaches should be aware of the dangers and understand the risks of hypoxic training.

2. Swimmers should be instructed to surface and breathe when they feel it necessary
when swimming underwater. Never resist the urge to breathe.

3. Stationary breath holding should never be used as a training method.

4. Only one deep breath should be all d prior to submersion. Hypoxic blackout is
closely linked to hyperventilation.

5. Underwater drills should be at the start of a workout when swimmers are not close to
their maximum aerobic capacity (VO2 max).

6. In general, the drill distance should not exceed 25 yards for a one time attempt. No
immediate repeat attempts or challenges should be undertaken. More experienced,
elite, athletes may attempt longer distances but should only do so under direct
supervision of an experienced coach.

7. Allow adequate time for recovery, which will vary from swimmer to swimmer. Some
guidelines suggest at least a two minute recovery time should be allowed before
attempting another underwater swim, depending on age and experience.

8. No competitions or challenges; i.e. see who can swim the greatest distance underwater
or hold their breath for the longest time will be conducted by coaches or swimmers.

9. There will be no pressure or penalties for swimmers who are unable to hold their
breath as long as other swimmers.




ON-GOING EFFORTS

« This level of collaboration of these leaders in water safety education

in the United States to address a specific issue is unique.

Having this common goal—and using common language—while
leveraging the resources and relationships of each respective
organization is sure to achieve greater impact to reduce drowning
due to hypoxic blackout.

« All three organizations will continue the awareness campaign to
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stakeholders, by—
= Expanding content in existing educational materials
= Development of new educational materials and messaging.
= Engaging in joint presentations.

+ American E%
B/ RedCross :

*




QUESTIONS?



