Complemental Material 2; Drowning & Aquatic Injuries Dictionary

Term (Item Content Value | Definition
Index FCVI)
| Subterm (-CVI) Definition
An asterisk (*) denotes where the main term is included in any-seitins

Activity while in water stress /
distress (0.80)

Acute respiratory distress
syndrome (ARDS) (0.90)

Advanced life supportALS)
(0.70)

Age[by recommended rangds
(1.00)

Aggressive cerebral
resuscitation therapy (0.50)

Alcohol consumption (0.9)

Drowning indirectly related
to*

The vater activitythat aperson was engageid
immediately prior to thedrowning Activity categorization
should preferably follow the International Classification
Disease (ICD) code for drownifeyg.,W64.0- pool
drowning while engaged in sports activity/64.1- pool
drowning while engaged in leisure activity code).

A disease process characterised by widespread

inflammation following a direct injury to the lung or othe
organ/systemsltNB a dzf §a Ay I RSON.
to adequately exchange oxygen into thdS NE 2 ¥ Q &

A set of clinical interventions for the urgent treatment o
cardiac arrest and other lifthreatening medical
emergerties, as well as the medical resources, knowle
and skills to deploy those interventions.

Ageshould be recordeth a continuum metrichut if
unable tq then categorization should be less than 1 yes
old, and therfollow a minimal standard d-year
increments.Code as: UNKNOWN, yq, 1-4, 59, 1014,

)

Any medical intervention conducted to preserve brain
function that carries a higher risk to the patient or is
associated with uncertain efficacy but may be worthwh
attempting considering theritical natureof the situation.

The amount of alcohol consumed befdhe drowning
incident, which may or not beelated tothe occurrence
of the event. Code as: YES, NO or UNKNOWN. If YES
suspectedthis should be quantified by recording the
alcohol consumptiorither by measuredblood alcohol
concentration [BAC] or provide an estimate consumptic
based on the person and/or witness testimonies.

A downing eventwhere alcohol is involved but not
consumed by the person who drownéelg, an operator
of a vessel under the influence of alcohol and the
passenger (having not consumed alcqhiyowng. Code
the same as alcohol consumption.



Aquatic (0.80)
* Adult supervision

* Disaster

* Incident

Aquatic activity resulting in
incident (1.00)

Aquatic activity demarcated
area (0.90)

Aquatic and first aid
education/training strategy
(0.70)

Relating to water

A ley strategy for reducing drowning in childreh
comprises four elements: preparedness, continuity,
attention and proximity. Supervisiaturingaquatic
recreationby peers is a equivalentdrowning mitigation
strategy for teenagers and adults.

An emergency situation where services atained by an
overwhelming need for resources due to a high numbe
of casualties or the extent of the emergency overwheln
the capacity of the rescue operations/agency.

Any adverse waterelated event that requires external
support, such asssistance or a rescue.

The water activity that resulted in an incident involving
either a death or no#fatal injury, or both (SeéNCIDENT

An areain a body of wateexclusivelydefinedfor a
specific water activitye.g. swimming, sting, boating,
fishing, or othey.

A methodfor delivering information and training in wate
safety and first aid. The amount of time undertaken in
water safety education may reflect the results.
Programmegan be delivered in person, through e
learning or mixedExamples of educational programmes
include:lecture (less than 2 hours) (T); workshogb(2
hours) (T&P); course (over 5 hours) (T&P);
conference/symposium 20 hours) (T); congress (> 1
day) (T&P)SeeFigure 1.

Note: Theoretical (T); Practical (P).

Lecturere

Aquatic and first aid education learning methods

S

Course*
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Congress*e

| Conference |
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symposium
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Note: Theoretical (#); Practical (@)

| 2 I | These methods can be delivered in
° person, through e-learning or
mixed formats.

Figure 1 A diagrandepicting various educational programme structures separated by length of
involved. There are multiplearningstructuresandthey caninclude other variables thathould be
considered (e.g., target audience, course content, etc).




Aquaticbarrier (1.00)

Fence with seltlosing gate
and selflatching gate

Aquaticcompetence(in a

drowning prevention context)
(0.80)

Momentary loss of

Any natural or erected structure that separates a perso
from a water location and preven{sr delay$ drowning
by avoidinganinadvertent entryor fall into the water
(e.g.,fence, retaining walls, walls of buildings, gardens,
etc).

A fence that has a gate with the capacity to close and |
automatically after use.

The sum of all personal aquatic movements and the
associated water safety knowledge, attitudes, values,
judgment and behaviours that facilitate safety in, on an
around the water(seeSVIMMING COMPETENCEeeFigure
2. (Stallmaret al.,2017)

A situation in which a swimmer suffers a momentary
physical disorder either in breathing, floating
swimming or in their ability to move within the water. If
this situation is not resolved either by the swimmer or t
external support, loss of control atd progress into a
distress situation, and eventually to a drowning inciden
(SeePREEXISTING MEDICAL CONDIJIONS

Water Competency Framework

1 Safe entry
aj entry into the water
b} Surface and level off

9 | Clothed water competencies

2 Breath control

Integrated and effective breathing

10 | Open water competencies

a) Float front and back
b) Tread water

i Stationery surface competencies 11 | Knowledge of local hazards

4 Water crientation

a) Roll fram front to back, back to front a) Recognize and avoid risk
bj Turn, left and right, front and back b} Judgement of risk and action

12 | Coping with risk

5 Swimming competencies
a) Swim on the front
b} Swim on the back

13 | Assess personal competency

& Underwater competencies
a) Surface dive
b} Swim underwater

14 | Recognize/assist a drowning person

7 Safe exit

15 | Water safety attitudes and values

Use of personal flotation devices (PFDs)

Figure 2 A framework outliningessentialquatic competence(Stallman et al., 2017).

Aquatic condition (1.00)

Aquatic depth (related to an
individual) (0.90)

A description of water characteristics when the event
occurred (e.g.calm, current, waves, temperature, tide
etc)

TKS RSLIIK 2F gl GSNI NBfF (A
when standing. Deep water for that individuablisfined
aswhen thevertical distance from the water surface to
the bottom isgreater than that tathe airway.



Aquatic environment (1.00) SeeFigure3.

o

Beach: landform alongside a body of water which consists of loose
particles {fresh or salt).

Lakes/ponds: a large body of water surrounded by land (can be of
salt water).

River: a large natural stream of water flowing in a channel to a sea, a
lake, or another stream.

River Backwater: part of a river in which there is little or no current. It

Fresh can refer to a branch of a main river, which lies alongside it and then
Matural re-joins it, or to a body of water in a main river, backed up by the tide
(open water) or by an obstruction such as a dam.
any waterway River mouth: the point where a stream or river empties into a larger
that was not receiving body of water, such as a lake, sea, or ocean.
created by Stream (brook or a creek): any natural flow of water on a smaller
humans. scale or a minor tributary of a river.

Waterfall: a place where water flows over a vertical drop or a very
steep section of a stream or river.

Bay: a broad inlet of the sea where the land curves inward.

Estuary: the tidal mouth of a large river, where the tide meets the
beach.

Lagoon: a pool at the beach/ocean formed by the water entrance
during high tidal.

Ocean beaches: a wave-deposited accumulation of sediment along a
coastline.

Canal: broad artificial or excavated waterway created for the movement of boats.
Culvert: a tunnel carrying a stream or open drain under a road or railroad.

Dam: barrier that stops or restricts the flow of water or underground streams.
Weir: a low dam built across a river to raise the level of water upstream or regulate
its flow.

Ditch: narrow artificial waterway for drainage along roads and fields.
Anthropogenic Drain (storm water): is the primary mechanism for removal of any excess water to

Salt

any water be funnelled away to reduce potential for damage and/or for storage.
body built or Irrigation channel: a passage dug in the ground and used to bring water to land to
modified by make plants grow.
humans Pool: a body of standing liguid.

Residential: any water reservoir (e.g., bucket, laundry machine) used for different
purposes in a household.

Water through|or artificial watering point: a human-made or natural receptacle
intended to provide drinking water to animals, livestock on farms or ranches or wild
animals.

Well: an excavation or structure created in the ground by digging, driving, boring,
or drilling to access groundwater in underground aquifers.

Figure 3: Examples of aguatic envirenments and their associated definitions

Aquatic training course (0.67) Acoursedesignedi 2 RS @St 2LJ 'y AYFR
in the water (Se&QUATIC COMPETENEZYSNIMMING
COMPETENEYStallmanet al., 2017)

Aquatic safety intervention Apreparatory(educational), preventive or reactive actio
(0.70) for the purpose of reducing the incidence or mitigating
the impact of an aquatic incident.
Public [water safety] Atype of safety intervention designed to educate the
education public about issues and topicslated to water safety

(e.g., direct communication, information flyer,
advertising, television or social media).
Recreational [water safety] Atype of safety intervention designed to educate those
education participating ina specific recreationadctivity or present



Aquatic supervisin (0.80)

Aquatictemperature (0.80)

Aquatic trained supervision
(0.90)

Aquatic transportation (1.00)

Aquatic uses (the number of
at a certaintime/location)
(0.90)

Aquatic Victiminsteadof-
Rescuer syndrom@AVIR)
(0.90)

AVIRAnimal (AVIRA)

Arrest (legal) (0.90)

BagValve-Mask (BVM) (1.00)

Basic Life Support (BLS) (0.80

at aspecific aquatic locatiofe.g. direct communication,
information flyer, advertising, television or social media

The actwhere acompetentperson is overseeing the
behaviour and safety of people in and around the wate

The neasurement of water temperature itCelcius or
°Fahrenheitat the drowning locationCode as either a
continuous scale or a range (e.gy, 05, 610, 1115, 16
20,2025°/ ¥ X0 X AyailsS!TRis@ay affece
the drowning process and resuscitation outcome.

The &t where agqualified and competenperson for that
purpose is overseeing the behaviour and safety of peoj
in and around the water.

The movement of humans, animals or goods from one
location to another over the water bysing a floating
watercraft. The watercraft can bgpersonal or not private
or public.

The total counted or estimated number of people
engaging in aquatic activities (in, on, under or nisar
water) within a timeframe and/or location (see
SURVEILLAN@BNES. It can be assessed per length of
water body during a certain period or by digital
technology.

Anagquatic incident where the rescuer drowns instead ¢
the personwho was in distress in the wateBituations
that can result in this includex parent, partner, relative
or bystander; an unfamiliar water hazard; a ‘'rescuer' wi
is not a trained rescuer; artien the primarydrowning
personusually survives.

Where the rescuer droms while rescuing an animal
(either family/domestic pet or farm animal). (note:
Authors prefer to avoid referring to the drowning persol
as a victim throughout this text, as it implies a random
event instead of a possible preventive one. This is one
excepton where this term is validated by literature usec

The detention ofaperson by a lifeguard, lifeguard agent
or other law enforcement agent for apparent violations
local, state, or federal laws or regulations (where
applicable).

A \entilation device used for artificial ventilation
consisting of an inflatable bag, a unidirectional valve ar
a face mask used with or without supplemental oxygen

A levelof medical care provided with limited or no
resources (e.gpocket mask) with or without



ABC (Airway Breathingg
Circulation)

CAB (Circulationq Airway ¢
Breathing)

CCGCPRChest
Compessiononly CPR)

Bather (0.90)

Boat (1.00)

Assisted

* warning (including
PersonalWatercraft
(PWC))

On-* resuscitation
Rescued* passenger(s) (in
number)

Rescued* property

Body (1.00)
* decomposition (Corpse)

* not found (ot recovered

* search

supplemental oxygen. It is a set of procedures for a
drowned persorwith life-threatening illnesses or injuries
provided by bystanders or a trained person until
advarced life support begins. It can be provided by
anyone trained to do sqNolanet al.,2015

A resuscitation algorithm that begins with
assessment/management of the airway, breathing (e.g
ventilations), and then circulation (e,ghest
compressions)lt is the peferred choice for cardiac arres
due toa respiratorycause(e.g, drowning)

A resuscitation algorithm that begins with
assessment/management of circulation (eahest
compressions), followed by opening of the airway, and
breathing (e.g.ventilations). Preferred choice for cardia
arrestnot due to a respiratory cauge.g, myocardial
infarction).

A resuscitationalgorithmusing chest compressions only
This is amoption where ventilatioris not possible or the
rescuer is not trained in other techniqueslso known as
COCPR (Compression only) or4dGR (Handsnly CPR).

A personin or around the water fothe purpose of
aquatic recreation (Se8VIMMER.

A flotation vessel (powered or ngmowered) which is
used to transport one or more persons and may be use
to conduct or assist in a rescue

Avessel not in immediate danger but which is unable,
using its own power, to reach the intended destination
the shoreline.

A rotification delivered by a water safety professiotal
a boat operatoy while performing unsafe actions and/or
violating operating laws.

Aresuscitation procedureerformedon board of a boat.
The number operson(s) in a boat who werescued

from danger.

A boat that, if had of been left unattended by rescue
personnel, would have been in danger of sinking,
becoming damaged, or causing damage to other peopl
and/or property.

SeeCARDIOPULMONARY RESUSCITATEGDNOT START

The process in which theuman body break down into
simple organic matter over time. Signs of body
decompositiorincludelivor mortis, rigor mortis, and
algor mortis These signare indications to not begin
resuscitation (e.gDo Not Resuscitate [DNR])
Asituation where a submerged body was not found afte
a search and rescue effort.

A search for a supposedly drowned person. The searcl
can be by any means




* temperature assessment The method used to measure thedy temperature of a

of a drowned person

Bystander (0.90)

Cardiopulmonary (0.90)
* arrest (CPA)

drowned personMethodsinclude norrinvasive (skin
[very imprecise]; mucosa [buccal or rectaifficult to
use]); infrared; tympanic); or invasive (centraia central
venous catheter or oesophagpsobe).

Aperson who is present at an event or incident but doe
not take part(See LAYPERSON

Asudden loss of blood flow resulting from the failure of
the heart to effectively pumgombinedwith the
cessation of pulmonary function (e,gpontaneous
respiration). This is also known as Cardiac Arrest (CA)

Cardiopulmonary esuscitationassociated termgSee Figure 4)

Submersion time (min)

No-flow time (min)

BLS time to start (min

ALS time to start (min)

An sstimated timethat the airwayis submerged in liquid
(recorded inminutes).

The sibmersion time plu€PR time to staBLS or ALS)
(recorded in minutes)Alsodescribed as total hypoxic or
anoxic time.

Anestimated time fromwhena drowned perso@ a |
was removedrom the water until the beginning of BLS
(recordedin minutes.

Anestimated time fromwhenadrowned persof dirway
was removed fronthe water until the beginning of ALS
(recordedin minutes.

Cardiopulmonary arrest/resuscitation timeline

Submersion time (airways fully submerged)

No-flow time (submersion time plus time without CPR}

Notes: BLS — Basic lifesupport (BSL); Advanced lifesupport(ALS)
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Figure 4 Drowning resuscitation terms demonstrated ovetiraeline

* resuscitation (CPR)

Do not start*

An emergency procedure thaitilizeschest compressions
(with or without ventilationg, in an effort to preserve
brain tissuewith the aim ofobtaininga return of
spontaneous circulation (ROSC).

A type of CPAvith no indication to start CPR (e.g.
deceased)Thereisno uniformcriteriaagreed upon in
literature, however, some commonly cited include
submersion time greater than 1 hguor physical signs of
death (e.g,rigor mortis, body decomposition, or tiv
mortis). Also known as Do Not Resuscitate (DNR), or [
Not Attempt Resuscitatio(DNAR).



Indication for
discontinuation

* successful

* unsuccessful

Casualty

Cerebral Performance
Category scale (1.00)

An ndication to stop performing CPRxamples include:
signs of life reappear (e,gpontaneous ventilation,
improvement ofdrowned person”$evel of consciousnes:
and/or arterial pulse present), rescuer becomes physic
exhausted (with no one to assist), scene becomes uns
or advanced life support arrives to proceed with CPR.
A cardiac arredhat achievegeturn of spontaneous
circulation (ROSC)

Acardiac arrest that does not achieveturn of
spontaneous circulation (ROS(d results in a fatal
incident.

See DROWNEPERSON

I @FEARIFIGSR G22t G2 YSI a
functional ability following a drowning event (usually
postCPR). Often used to assess the neurological
impairment after a norfatal drowning(seeFigure 5.
(Phelp=et al.,2013)

CPC 4 - Coma;
CPC 5 - Brain death.

CPC 1 — Mormal cerebral function and normal living;
CPC 2 - Cerebral disability but sufficient function for independent activities of daily living;
CPC 3 — Severe disability, limited cognition, inability to carry out independent existence;

Figure 5 Cerebral Performance Category scdbelps et al., 2013)

Cervical collar (0.90)
Cervicalspineinjury (CSI)
water related (0.90)

Chestcompressiononly CPR
(CCGECPR)

Citation (0.80)

Code X (0.78)

Complementary drowning
investigations (0.90)

Adevice used to limit neck/heatervical spine)
movement.

Aninjury to the cervical spine resulting from physical
trauma while engaged in water activities.

SeeBAsIC LIFE supPpexamples of BLS Algorithms

Afine or penalty issued for a violation of a specified wa
safety code/policy/law, issued by a lifequard, lifeguard
agency staff or law enforcement aggmnc

Away for rescuers to communicate that there is a miss
underwater persor(land or in the water).

Amedical test or procedure conducted to complement
the physical examination for a diagnosis and/or
prognosis. This can be: biochemical (ébpod gases,
electrolytes), radiographic (e,ghest Xray), or invasive
(e.g, bronchoscopy, biopsy).



Community at risk (1.00)

Compressioronly CPR (CO
CPR)

Current (1.00)

* alongshore

Rapid *

Rip *

Acommunity with a set of common characteristics,
vulnerabilities or under spéeiit threats that result in an
increased drowning risk.

SeeBasIalFESUPPORTexamples of BLS Algorithms

Abody of water moving in a direction, that is typically
non-uniform in space and unsteady in time. It may exisi
adjacent to surrounding areas of water, where there is
less movement.

Ashoreparallel flow close to the shoreline of beaches
that is primarily caused by windenerated waves
approaching the shoreline at an angle, or may exist as
smaller feeder currentvhich leadinto offshore flowing
rip currents. Also known aslongshore current or
alongshore drift.

Avery strong flow thats highly turbulent and typically
occursin narrow and steep sections of rivers.

Astrong, narrow offshore flowing current that ocaon
any beach characterized by waves breaking across a s
zone. Most rip currents exist meeper channels between
shallow sand bars and initiate close to the shoreline. Tl
flow at speeds that can easily transport bathers and
swimmers offshore through the surf zone and some
distance beyond. They typically consist of an alongsho
feeder current which transports water towards a narrow
rip-neck that eventually slows down as an expanding ri
neck beyond the surf zone.

Rip head
Tred/poor
M swimmer

Figure 6 Diagrammatiexample of aip current and ways to respond to RLSSA010)

Direction Strong
of current swimmer

Beach




GZones framework (0.67)

Debriefing of incident0.90)

Defibrillator (External) (0.90)

Automated Extern&*
(AED)

Semiautomated*

Manual *

Disability-Adjusted Life Year
(DALY) (1.00)
Diving (0.90)

SCUBA

Snorkellirg * (or skin

diving)

Diving entry (0.50)

Drone (for surveillance and/or
rescue)(0.89)

Anumber of zones (e.g., &bncern, Czrisis, CZritical,
C4cardiopulmonary resuscitation (CPR);c08na, C6
conclusion) to be used agool for discussing and
analyzing rescue and drowning incidents. (Connolly, 2(

Aninterview (or a seriethereof) or group discussion, to
allow rescuers to review the event and share their
experiences with a facilitator in a way to evaluate
processes, actions and procedures, usually for
educational purposgSeePsYCHOLOGIQAL

Adevice that performs synchronized or unsynchronizec
electrical cardioversiom an attempt tore-establshan
effectivecardiacrhythm.

A portable device that automaticallyecognizes certain
cardiac dysrhythmias and performs unsynchronized
electrical cardioversiofe.g, defibrillation)without
requiring the user to press a button to deliver the shoclk
A portable evice that automaticallyecognizegertain
cardiac dysrhythmias and performs unsynchronized
electrical cardioversiobut differs fromanautomated
devicewhich requires the rescuer to press the shock
button if indicated.

A ckvice that requires the expertise of a healthcare
professional to recognize the cardiac arrhythmia on the
electrocardiogram mode (ECG or Elk&J then manually
determine theenergy (Joules) and timing for the
electrical shock

Ameasure of disease burden expressed as the numbe
years lost due to premature mortality or morbidity.

An aquaticactivityinvolvinggoing underwater with
appropriate equipment to interact with the environment
for recreational, sportig or occupational purposes.
Amode of underwater diving with a Selfontained
Underwater Breathing Apparat{SCUBA)which is
completely independent of surface suppatlowing the
userto breathe underwater.

A mode of underwater divinghile equipped with a
diving mask, a shaped breathing tube called a snorkel,
and usually swim findNo supplemental oxygen is used.
The mask can be a fdicemaskand integrated with the
snorkel.

A method ofentry into the water €.g.,headfirstwith or
without outstretched arms above the headr, feet first).
May involvea high risk othead or neckrauma in some
situations.

An unmanned aerial vehicle (UAV). UAVs are a
component of an unmanned aircraft system (UAS), whi



Drowned (0.80)
* person (or drowning
person)

* potential person
unconscioug person

Drowning (0.90)

* behaviour

Drowning 4W Model (0.89)

include a UAV, a grourbsed controller, and a
communicationsystembetween the two. Drones have
the potential to assist lifeqguard services in sultegice,as
well assearch and rescue operations.

A persorthat has been throughraaquaticstress or
distress event with liquid aspiration, independent of the
outcome.

Anyone at risk of drowning.

Aperson who is unable to interact with the rescuer nor
respond while in the water

The process of experiencing respiratory impairment fro
submersiororimmersion in liquid. The drowning proces
begins with respiratork Y LI A NX¥ Sy 4 | &
airway goes below the surface of the liquid (submersiol
or water splashes over the face (immersion). If the pers
is rescued at any time and, the process of drowning is
interrupted, it is termed a nonfatal drowning. If the
person dies at any time because of drowning, this is
termed a fatal drowning. Any submersion or immersion
incident without evidence of respiratory impairment
should be considered a water rescue and not a drownil
(Van Beclet al.,2005)

Theway in which one acts or conducts oneself during a
drowning event (may include all reaction and mitigatior
actions while in the water).

The 4W model of drowning enables the understanding
the dynamics of drowning for rislsssessment, accident
prevention, and safety promotion from water safety
organizations, local authorities, and the general public
(SeeFigure . (Avramidiset al.,2007)




Casualty

General

Rescuer characteristics characteristics Location circumstances
Training Physical water The specific Relationship
Current level of experience, fitness gﬁograph}c:}l betwelen q
expertise, physical strength, Disability or cfa;acterlstlcs casua ty an
vision, health, swimming medical problems of the country  equipment
speed Age Size and the Risk as
Knowledge of the particular Sex Shal:l’:, of the ghysmzclil ¢
dangers of the aquatic area working area emz;p Ot' it
. i Ethnicit P aquatic activity

Professionalism (adequate ) Y ) L1ght1ng, i
number of lifeguards, visible Socioeconomic heau’ng, atr Presence of
appearance, clothing, written background qluul_ltty, water  others
operating procedures) Area of residence © Y Time, day,
Ability to do risk assessment, Number and We:}ther and | season of
work as educator, recognize type of family cov g’ppmenta occurrence
the instinctive drowning members conditions Rescue type
response, remain alert, and ) Social and A .

. . . uatic
react ignoring the bystanders’ Occupation emotional acctlivity
lack of response Casualty environment

behaviors

Ethical issues
Figure 7The Drowning 4W Model: Who (Rescuer & Casualty), Where (Location) 4
Whatever circumstaces (Generalvramidiset al. 2007)

Drowning categorization1.00) A method of organisingrowning outcomesnto two
groups:fatal or nonfatal.

A drowning event from which the person does not
survive A fatal drowning may bénmediate and may
occur later due to a complication caused by the drowni
event such as: pneumonia, or others.

Adrowning event from which the person survivéis.non
fatal drowning, the process of respiratory impairment is
stopped before death. A proposed framework
categorizes notfatal drowning along two dimensions
(seeFigure §:

1. The severity afespiratory impairmentimmediately
after the drowning process is stopped. There must be
evidence of respiratory impairmenttbe classified as a
non-fatal drowning.

2. Themorbidity category at the time when nofatal
drowning information is gathered. For the purposes of
this categorization framework, morbidity is defined as &
RSOt AYS FNRBY (KS Ay Rpi@ioR
the drowning.(WHQ 2020)

Fatal drowning

Non-fatal drowning




Severity of respiratory impairment after the drowning process is stopped.

{1} Mild (2) Moderate (3) Severe
# Breathing # Difficulty breathing ® Mot breathing
* Involuntary distressed coughing® AND AND
AND # Disoriented but conscious ® Unconscious
#  Fully alert or slight disorientation # Difficulty breathing
AND

*  Unconscious
Morbidity category (based upon any decline from previous functional capacity®) at the time of measurement.
[A) Mo morbidity [B) Some morbidity [C) Severe morbidity
# MNodecline #* Some decline * Severe decline
4The following descriptors serve to better characterize the meaning of “involuntary distressed coughing”:
coughing up liguid / moving liquid out of the airway; in water, in distress and coughing; sustained coughing.
EThe phrase “previous functional capacity” incdudes the person’s cognitive, motor, and psychological capacity

Figure8: Categorization Framework for Ndatal Drowning(WHQ 2020)

Drowning Chain of Survival Aseries of steps that when enacted, attempts to reduct

(1.00) mortality associated with drowning and attempted
aquatic rescue. The 5 links of the chain are: prevent
drowning, recognize distress, provide flotation, remove
from water, and provide care as neededdsegure 9).

DROWNING CHAIN OF SURVIVAL

A call to action
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Szpilman D, Webber J, Quan L, Bierens J, Morizot-Leite L, Langendorfer SJ, Beerman S, Lafgren B. Creating a Drowning Chain of Survival. Resuscitation. 2014 Sep:85(9):1149-52.

Figure9: Drowning Chain of Survival (Szpilnsral.,2014)

Drowning classification (1.00)

By liquid type Qode as: sea water, fresh water, chlaated water,
brackish water, otherg.g.,oil, etc.) or unknown.
Byseverity CGode as: person rescdegrade 16, or deceased

(Szpilmaret al.,1997)
Rescued persoqno aspiration
Grade 1- Cough with normal lung auscultation,
Grade 2 Rales in some pulmonary fields,
Grade 3 Acute pulmonary edemwithout hypotension
or shock,
Grade 4 Acute pulmonary edema with hypotension or
shock,
Grade & Isolated respiratory arrest,
Grade 6¢ Cardiopulmonary arrest (CPA),
Deceased; Obvious signs of death (submersion time >
h or obvious physical evidencédaeath).

By the cause Gode as: primary (no precipitant disease/trauma)
secondary (precipitated by disease/traun@)unknown



By contamination with
water germs

By contamination with
other substances

By intent

By location

As an example, person struck by a boatho becomes
unconscious and drowns is an example of secondary
drowning.

(ode as: nepollution (CFU<IY), uncertain (18< CFU
<10, or polluted water (CFU>19).

Gode as: chemicatadiological, nuclear other.

CGode as: unintentional, intentionag(g.,suicide or
homicide) or undetermined (SEBROWNING INTENT

The place where the person drowned. Categorization
should preferably follow the IGDO code for drowning
including the fourth subdivisionplace of occurrencdt is
advisable to make the distinction, if available for
drowning and submersion in natural wat@i/69-70) as
described further at water location natural fresh and
ocean and nomatural. (World Health OrganizatioBD04,
ICD10) (seeFigure 10

.0 Residence

.1 Collective housing

.2 5chools, and other public institutions
.3 Sports area

4 Street and roads

.5 Business and service area

.6 Industrial and building areas

.7 Farm

.8 Other specified places

.9 Other places not specified

Figurel0: Fourth subdivisioffior the ICD10 code for drowningplace of occurrence

Drowningcomplication (1.00)

Categories

Drowningconsciousness (1.00

Drowning detection system
(1.00)

Any negative health outcome following a drowning eve
It may be transient opermanent andnay have some
influence on the prognosis of thirowned person
Examples include: cardiac dysfunction, myoglobinuria,
haemoglobinuria, renahsufficiency or failure, shock,
sepsis, and neurologic impairment.

Code asnone, minor (little restrictions on daily living),
major (requires daily care from others) or critical
(requires life support).

The degree to which one is aware of their surroundings
Drowned personsnay present with a variety of degrees
of consciousness, such as: alert, confused, agtath
unconscious or permanent vegetative stggeg., coma)
This can bassessed using the Glasgow Coma Scale ol
simplified method such as AVPU (AlegrbatPain
Unresponsive)Also,can be referred to as level of
consciousness.

An auitomated, computerised or artificial Intelligence
device that can automatically detect submerged persor



Drowning diagnostic (1.00)

Drowning discharge category
(2.00)

Drowning education program
(0.70)

Drowning education resource
(0.90)

Drowninghazard (0.80)
Drowning incident report

(0.90)

Drowning instinctiveresponse

(0.90)

Drowning intent (1.00)
Unintentional

Incidental

Accidental

Intentional

and sounds an audio and/or visual alarm to notify a
person or rescuer.

Amethod of identifying if an individual has expnced
respiratory impairment from submersion/immersion in ¢
liquid. Methods includewitnessed, clinical, laboratorial,
and/or anatomopathological examination.

A method of describing where a persamsreleasedo
after leavingthe aquatic facilityfollowing a drowning
incident de as: home, emergency department,
hospitalization or morgue.

Astructured progranfor the development of individual
competency in aquatic activities underpinned by
demonstraton of swimming skillssee WATER
COMPETENEE

An information tool with drowningelated content
designed to educate thpublic(e.g., coursesjideos,
flyers, banners, leaflets, gamesshirts, puppets, online
and technology, etc)

Anatural or humarsourcewith the potential to cause
drowning

Aform (e.g., writtenor digital, or voice) that describes a
drowning event. A drowning incident report should
preferably be completedsasoon after a drowning
incident as possibléStandardization is advisddr future
comparison.

An automatic, without thinking or reasoning, action whil
an individual is experiencing a drowning event. (P8¥4)

Adrowning classificatiodividedinto 3 categories

(1) Unintentional (2) Intentional, or (3) Undetermined
(WHO 2004)

A drowningevent that occus without a purposeful intent.
Code as: accidental or incidental and/or using the
adequate ICE10 coding (se¢éCD.

Asub-category of unintentional drowning§ hisdrowning
eventis possible to prediabr anticipate.This is the
majority of drownings.

A subcategory of unintentional drownings. Thidsowning
eventoccurs without a deliberate intention and cannot
be anticipated or predictegie., not incidental). An
example of this is person who drowns aftdalling out of
a boat intothe water by a sudden whale strike.

A drowning eventhat is dore on purpose and can be
inflicted by others (homicide) or seifflicted (suicide).



Undetermined

Drowninglocation (100)
Bygeographical position

Bywaterway type

Drowning outcomes
(categories)

Drowningpersonidentification

(0.90)

Drowning prevention (0.90)
* awareness

* public education

* competence training

* advocacy
* |legislation, poligy (with
or without enforcement)
and/or law

Drowning public health (1.00)

Drowning related neardeath
experience (0.60)

Code as: homicide or suicide and/or using the adequat
ICD10 code.
Those not categorized by above.

The geographical location where the drowning event
occurred,or where thebody was recovered. Exact
location is ideal. Minimal levels of informatishould
include:local €ity/county), regiona(state),andnational
(country).

Theplace or facility where the drowning event occurred
Can be a natural or built waterway. Type and specificit
the categories to use might differ among organizations
Categories suggested are: river, ocean beach, lake, ca
ditch, swmming pool, water park, oil tankyr other.

SeeDROWNING CATEGORIZATION

The ninimum datacollected of a drowned persoshould
be sex, approximate age (ideally exact ag&gce of
residence (address), date of birth and ethnicity.

The @lucation, knowledge or perception of haw
prevent drowningwith the intent ofinduangabehaviour
change.

Apopulation level educational action/strategyith the
goal ofavoidngthe occurrence of a drowning event
These can targehe general public or specifat-risk sub-
populations (e.g.school).

Aneducationalactivity that promotes the acquisition of
skills and adoption of behaviours to avoid the occurren
of a drowning event.

Aform of public support for drowning preventiofe.g.,
lobbying, recommendations, guidelines, policies, other:
Aregulation measurén place with the goal of reducing
the rate ofdrowning evens.

The science and art of promoting health, preventing an
prolonging life through th@rganized efforts of society
focus on drowning(WHQ, 1998)

An experience reported after revival from a drowning
episode in which, (a) during the episode, the drowning
victim perceivedsubjectively that their consciousness w
functioning apart from the physical body, observing the
material world and/or trans material (spiritual) domains
and entities, and (b) after the episode, the survivor
manifested particular aftereffects that theytabute to
the subjective perceptionHoldenet al.,2017)



Drowning timeline (1.00) SeeHgure 11. (Szpilmaret al.,2016)

DROWNING TIMELINE
SYSTEMATIC MODEL OF THE DROWNING PROCESS
PRE-EVENT EVENT POST-EVENT

Comunity at risk

Person (s) in stress
or distress

(A

TRIGGERS

PREPARE

ACTIONS

g ®

E 5 & i s

: f £ 8

t: £ 5% 8
:n.§ 8:2‘....

Szpilman D, Tipton M, Sempsrott J, Webber J, Bierens J, Dawes P, Seabra R, Barcala-Furelos R, Queiroga AC. Drowning
timeline: a new systematic model of the drowning process, Am J Emerg Med. 2016 Nov;34(11):2224-2226. Authors
i doMedidina de U i ias) for the design.

Figure 1.: TheDrowningTimeline (Szpilmaet al.,2016)

Action Acategory of measures taken during any phase of the
drowning process (timeline). Categories of actions
include: preparation, prevention, reaction or mitigation.
Every action is activated by specific trigger(s) and will |

to specific interventions.

Trigger Astimulusthat initiates or precipitates an @on. In this
Y2RSt>X ¢S KIFI@S ARSYGATASI
GNAIISNI F2NJ LINBLI NF A2y T
F2NJ LINBOSYGA2YT GLISNRA2YO:
GNAIISNI F2NJ NBFOGA2YT
NBE & OdzSR¢  Iar mifigitiSn. G NA 33 S NJ

Water stress/distress Two processes that occwhen a person feels at risk of
drowning Sress evoksthe person to try to findvays to
get out ofthe situation. If the ability to rationally cope
with the stressful condition ieverwhelmed, a distress

situation follows.

Intervention Ameasure taken during a specific category of action th
will influence what happens, modifying or hindering the

impact of a drowning event.

Phase Apart of a series of related actioreccurringduringthe
drowning timeline There are 3 phases: pevent(before
the drowning starts)event(during itjand postevent

(after it).

Preevent The phase before the drowningventstartsthat
comprisesf two actions (preparation and prevention)
that aretriggered either by a community at risk
(preparation) or a persdmgroup at risk (prevention).



Preparation

Prevention

Active

Reactive

Event

Reaction

Postevent

Mitigation

Drowning victim

Drowning witnesg(0.50)

Electronic equipment for
prevention and safety@.70)

An action that iglirected ata community at risktaken
before an incidenbccurs Aimed at improving the
effectiveness ofater actions (Revention, Reaction and
Mitigation).

An action that iglirected at reducing risky environments
YR dzASNEQ 0SKI @A 2 dzN&eurs (G |
Aimed at avoiding the drowningzent from occurring
(seeDROWNING PREVENT)ON

An action that iglirectedat redudngrisky environments
at the scene (e.g., signs, fences, drain covers, others).
An action that iglirectedat redudng riskybehaviour
(imminent dangerpf individuals or groups (e.g., lifeguar
whistling, parent warning a chiléc).

The phaseluring the drowning eventhat comprisesany
action taken in the water while the drowning process is
taking place. Possible actioaee selfrescue, rescue, or
no rescue. If the rescue is being performedtigfirst to
respond be it a layperson or a professional, some
mitigation interventionamight take place while the
drowned persoris still in the water, such as attempts to
provide inwater resuscitation

An actionthat isdirected at a person (or group) in stress
or distress, taken after an incident starts and whiiey
are in thewater. Aimed at interrupting the progress of
drowning once ihasstarted. Reaction will only stop with
the extricationof the drowned persotirom the
water/danger (sedrESCUE

The phaseafter the drowning eventhat comprises
exclusively of mitigation actiond commences aftethe
drowned person is extricatelom the water and extends
until all the health care ceases, suchaasbulance
attendance, hospitalandpost 2 &a LA G £  OF N
GKSY NBY2@Ft FNRY (GKS g1l
An action that iglirected at a specific person, or group,
taken while performing the rescue or after the rescue.
Aimed at reducing the impact of the injury on the
drowned persoffs) This is also known azatment. A
mitigation action in the posevent phasasinitiated only
after extrication from immediate danger hascurred

Se DROWNED PERSON

Aperson who was present and witnessed all or part of
the drowning processf another person or person3.he
RNE g Y A Yy 3 itnBs® Safuicdd He coded awither
witnessed (all or part) or unwitnessed.

A device set to identified/alert/avoid a drowning situatic
by using any electronic means (E.g., a cleseclit
television (CCTV) camera, an alarm to any get into de
water, etc).



Emergency action plan (EAP)
(2.00)

Emergency room (ER) or
department (ED) (1.00)

Enforcement action taken by a
lifeguard/authority (0.90)

Exposure (0.90)

-adjusted persorime
Extracorporeal Life Support
(ECLS)

Extracorporeal Membrane
Oxygenation (ECMO) (0.90)

Fatality (other than drowning)
(0.90)

First aid (0.90)

- station

Flood (1.00)

A set ofwritten guidelines detailing the planned
emergency response/interventions to an event. The EA
includes all relevant staff and provides them with
guidance for preparation of the emergency intervention
including an outline of specific roles and resporigibs

of the staff during the event.

Amedical treatment facility specialized in emergency
medicine for the acute care of patients who present
without prior appointment, either by their own means,
after being referred by a Medical Doctor or by an
ambulance. Th&Dis usually found in a hospitar other
primary care centre.

Ameasure taken in reaction to a violation of a law, rule
regulation.

The state of being in contact with a hazard or situation
that canincrease theaisk of drowning. Potential hazards
include characteristics of the waterway, the geographic
location (e.g., rural or metropolitan), time spenttine
water, the activities undetaken while inwater, the

LIS N& ayg/oRcd-morbidities.

The estimate of timeif years, months, or days person
is exposed to a risk (disease or trauma).

SeeEXTRACORPOREBAEMBRANBXYGENATION

Atechnique to provide prolonged cardiac and respirato
support to persons whose heart and/or lungs are unabl
to provide an adequate amount of gas exchange or
perfusion to sustain lifelt involves removing blood from
the body (extracorporeal) temporarily, before-gfusing
it with necessary substances for life. ECMO imaysed
as a final resource in certain drowning circumstances
where the victim is in a criticélypoxic condition.

Adeath, either caused bgdisease or injury, in and
aroundthe water including guarded and unguarded are.
that is not the result of drowning

A level of lasic health care provided to individuals
(victim/casualty) suffering from a sudden illness or
trauma until full medical carean bereceived.

A huilding (normallynear the guarded zonewhere
lifeguards perform first aid.

Anoverflow of water that submerges usually dry land. |
the context of rivers, a flood occurs when flow exceeds
bankfull discharge, often duringither extended periods
of rain or duringshort, intense periodgresulting in flash



Flotation aid (0.90)

Rescue improvised *

Forensic evaluation (1.00)

Free diving (0.90)

Gender (1.00)

Handsonly CPR (H@PR)

Head Lifeguard (coordinator)
(2.00)

Healthcare professional with:
(0.90)
Advanced life support skills

Intermediary skills

floods). In the coastal autext, it is typically associated
with inundation caused by sup&levated water levels
due tostorm surge in response to storm events
characterized by low barometric pressure, strong onsh
winds and high waves. Coastal flooding may also occu
during hidn tide of a king tide event.

Adevice that is used for the purpose of leisure or
teaching to float (different fronPERSONAB OTATION
DEVICE

A piece ohon-rescue gear that may be used during a
rescueto help keep a drowning victim at the surfaeed,
flotation).

The application of science to criminal and civil laws tha
may be used to investigate a drowning, especially if it
relates to a criminahvestigation. The evaluations are
governed by the legal standards of admissible evidenc
and criminal procedure.

Thehuman activity of going underwater without any
oxygen apparatus device, using apnea voluntarily.

Therange of characteristics pertaining to, and
differentiating between, masculinity and femininity.
Depending on the context, these charagstics may
include biological sex, sévased social structures, or
gender identity.This term is frequentlysed
AYyiSNDODKIy3ISlofeé ¢ datakollartind |
what should berecordedis the sex (maldemaleor

other) of the casualtysee&EX. When collecting gender
information, code as: male, female, transgender,
cisgender, otheror unknown

seeBAsIQIFElUPPORTexamples of BLS Algorithms

The person who ikeading a team of lifeguards with
responsibilities for maintaining and applying written
operating procedures of any aquatic facilitgaqluding
beaches).

A personwho is trainedn a set of clinical interventions
for the urgent treatment of cardiac arrest and other life
threatening medical emergencies, as well as the
knowledge and skills to deploy those interventions.

A personwho is trained on a set of clinical interventions
for the urgent treatment of cardiac arrest and other fife
threatening medical emergencies, as well as the
knowledge and skills to deploy those interventions with
few exceptions of medical procedurésg, intubation,



Hemodynamic stability (1.00)

Hypothermia (1.00)

Therapeutic
(Neuroprotective *

Hypoxia (0.89)

Hypoxic blackout (0.89)

Incident report (1.00)

Infection preventionand
control (1.00)

Improvised floatation aid

Injury (trauma) (1.00)

Injury control

intravenous profound access, ¢td his term may refer to
different professions in different regions.

A state ofadequate tissue perfusiott canbe assessed
by lifeguards through a combination of: blopdessure,
KSFNI NI} G§S> OlFadzatieqa O
pulse, capillary refill test and/or mental status.

Anabnormally low body temperature when a body
dissipates more heat than it absorbs. In humans, it is
defined as a corbodytemperature below 35.0 °C (95.0
°F). It can be categorized as: mild{&2°C), moderate
(28-32 °C), or severe (less than 28 °C).
ThepurposefulNS RdzOG A 2y 2 FThody LIS N
temperature to give neuroprotection to a brain that has
sufferedaninjury (usually from hypoxia). Also known as
targeted temperature management (TTM)

Acondition in which the body or a region of the body is
deprived of adequate oxygen supply at the tissue level

Aconditionresulting in a loss of consciousness duth®
brainbeingdeprivedof anadequate oxygen supplyt is
the result of gpersonengagingn activities such as
hyperventilation preceding underwater swimming and/c
extended breathholding underwaterFormerly knowras
shallow water blackout

Aform (code aswritten, digital, voice, recorded or not)
that describes any occurred event by a lifeguarather
first respondeiinvolving injuries, accidents, near misses
or others, that need to be reported to a supervisor,
insuranceagencyand/or health carestaff or for quality
control. An incident report should preferably be
completed just after an incident occurs. Standardizatiol
advised to permit comparison of data.

Ascientific approach and practical solutidesigned to
prevent harm caused by avoidable infection to patients
and healthcare workers while dealing with drowning an
aquatic related injuries.

SeeA.OTATION AJand RESCUER IMPROVISED

The damage caused to the body by an external foeg.(
mechanical, chemical, thermal, etc.) in amounts or at
rates that exceed the threshold of human tolerance. It
may also result from lack of essential energy such as
oxygen (e.g.; drowning) or heat (e.gypothermia).
(Haddonet al.,1973)

S2e DROWNING TIMELINEITIGATION




Injury-related disease (1.00) Adisease subsequent to a trauma event (e.g.,

pneumonia).

In-water resuscitation (IWR)  Theprovision ofventilationto a norntbreathing casualty

(0.80) while still inwater.

International Classification of Asystem of diagnostic codes for classifying diseases,

Disease (ICD) (1.00) including a wide variety of signs, symptoms, abnormal
findings, complaints, social circumstances, and externe
causes of injury or disease. It promotes international
comparability in the collection, po®ssing, classification,
and presentation of these statistics and is revised
periodically (currently in its 10th revisiorf)CD 2004)

Figure 12ists all of thedCD drowning codes

T75.1- Nonfatal drowning;

Unintentional Drowning Related Codes

W65 Drowning and submersion while in battub

W66 Drowning and submersion following fall into batiub

W67 Drowning and submersion while in swimming pool

W68 Drowning and submersion following fall into swimming pool
W69 Drowning and submersion while in natal water

W70 Drowning and submersion following fall into natural water
W73 Other specified drowning and submersion

W74 Unspecified drowning and submersion

V90 Accident to watercraft causing drowning and submersion
V92 Water transport related drowning ashsubmersion without accident to watercraft
X38¢ Flood (not specific for drowning);

Intentional
X71¢ Suicide by drowning;
X92¢ Homicide by drowning;

Undetermined intent
Y21¢ Drowning.
Y36.4 Drowning during war.

Figure 121international Classification of Disease 10 (KID) for drowning

Inundation SeHooD

Laryngospasm (0.90) Amuscular spasm of the larynx (including vocal cords)
which causes airway obstructi@nd if persistent can leac
to hypoxia.

Layperson (0.60) Aperson without professional or specialized knowledge

a subjectarea.

* with prevention training A person withabasic level of training in drowning risk
assessment and behavioural measuag®ed at reducing

drowning events

* with water rescue Aperson withabasic level of training used to rescue a
training (competence to drowning person until they can be given full lifeguard

perform a rescue) assistance.



* with Basic LifeSupport Aperson trained irabasic level of medical catsedto

(BLS) training assist in the immediateesuscitationof a patient Content
possibly included in the trainin@PRhaemorrhage
control, fractureimmobilization spinal motion restriction,
and basic first aid (in North America is strictly basic CP

AED).
* with BLS training for Aperson trained irabasic level of medical catsedto
drowning assist in the immediate survival of a drowning patient,
includingCPRuntil they carreceivefull medical care.
* without training Aperson without any training to assista drowning or

aquatic related injury event.

Lifeguard (1.00) Aperson who has completed professional trainang is
competentto prevent injury, rescue those at riskac
provide first aid to those in and around aquatic
environments. Lifeguards may be paid or volunteer, bu
regardless, they are expected to uphold ithprofessional
responsibilities when fulfilling the role.

*competency A person who is described or recognized as being
competent has the attributes to enable them to perforrr
tasks and skills to an appropriate pdetermined
standard.

Lifeguard guarded area (lengtl A locationunder the surveillance of lifeguards.§,

in kilometres or meters) (0.90) patrolled), as determined by the lifeguard provider, or
within a designated swimming area. This can be diyect
guarded (e.g.in front of a staffed lifeguard tower or
between the flagy or intermittently (generally within
vision but not the area of direct focus.g, close but
outside the flags or 2k beach with a roving LG in a
truck).

Temporarily A locationthat is not guardedilwaysduring daylight, but
only during certain periods of the day, week, months ol
seasonal (e.gfestivities set for a certain place on the
beach that usually do not have lifeguards on duty)

Unguarded area Alocationwithout lifeguard surveillance or lifeguard on
duty code as: with or without warning
signalizationsAlso known as unpatrolled.

Lifeguard tower number (0.89) The number of the tower/station/post where lifeguards
are on duty.

Lifeguarding (0.80) An at related to a lifeguard

Lifeguarding equipment (1.00) ApieceoB S| NJ dza SR T2 NJ & K FigureA
13)

Binoculars:An opticalinstrument that allows extended vision for both eyes used for
lifeguard surveillance.

Chair:An elevated chair or platform used to provide an enhanced field of sight for lifeg{
surveillance.




Clothing: An item thatprovides identification and personptotection for lifeguards.
Fin: Anaccessory worn on the feet to aid aquatic and underwater displacement, provid
increased speed and manoeuvrability.
Hat/Cap:An item thatshades the face, ears and neck from direct and reflected sunlighf
minimize expsure to the sun.
Megaphone:A device that providegoice volume increase or a sound alert at a greater
distance.
Public Address system (PAAsset of electronic devices that increases the volume of sou
in a place of great attendance, specifically used to address a larger public gathering W
relevant safety information.
Personal Protective Equipment (PPRJL protective equipment and/or garents that
provide protection to the wearer from injury and/or infection after exposure to a hazard
These include protective clothing, helmet, goggles, mask, life vest, etc.
Portable transmitter communicator (e.g., Walki€alkie, Radio)Anaudio transceier
which cantransmit and receive radio waves, allowing for bidirectional persaperson
communication. Used by rescuers as a communication system to improve prevention,
surveillance and intervention.
Professional flotation equipment or deviceA pieceof equipment with floating properties
designed to be used by rescuers to provide flotation to the rescuer and/or victim. Theg
include rescudubes, rescuecars, lifesaving buas, or rescueboards.
Spinal board (aquatic)Arigid platform device with fltation properties used to immobilize
and/or transport agpersonwith suspected spinal trauma or any disabling injlgstening
straps:A set of fraps that secure thelrowned persorsecurely to thespinal boardHead
immobilizers:Two supports used to redie movements to the head, and some extenthe
neck, to the spinal board.
Station: An installation from where the lifeguarding service provides first response to g}
user of the aquatic space who has an accident or illness. It is also used for surveillanc
usually from where public addresses are communicated HAsystem.
Sunsceen:also known as sunblock, is a topical product that absorbs or reflects some
sun’s ultraviolet radiation.
Sunglassesslasses whicprovideocular protection from direct and reflected sunlight,
enhancing vision.
Tent: Alifeguarding shelter consting of sheets of fabric or other material draped over,
attached to a frame of poles or attached to a supporting rope.
Tower:An elevatedifeguarding elevated that provides a better viewpoint for surveillang
and shelter.
Water goggles/mask:Pieces oequipment that seal around the eye sockets, providing
clearer underwater vision, usually in the form of goggtyes only) oamask (eys and
nose).
Whistle: A communication device used for making high pitch sounds by means of exhad
air, used by lifeguards to warn people in risk of drowning and communicate among
lifeguards.

Figure 13A summary of common pieces Iiﬂaguardequipment

Lifejacket (0.80) Atype of Personal Flotation Devi@eFD designed
to assist its weareto stay afloat and/oito keep the
airway of an unconscious person out of the wafEney
are available in different sizes to accommodagiations
in body weight, clothing type and circumstances. Desig
differ dependingoni KS dza SNDa LINBFS
Lifejacketsare categorized into types\.



Lifesaver (0.80)

Lifesaving

Lightning (0.60

Likelihood of survival (1.00)

Lost person (0.90)

Mass casualty incident

Multiple casualty incident

Mechanical chest compressor

Mechanicalventilation

* with positive end
expiratory pressurg PEEP)
* with positive pressure
resuscitation device

Medical (0.70)
* |ife boat rescue

A person with no duty to respond but still a¢tsprevent,
rescueor provide first aid toa personn and around
water through informing, supervising and preventing
known risk/ behaviours.

See LFEGUARDIN&Nd LIFESAVER

A natural weather phenomenon that can poseaious
threat to people recreating in, on or near aquatic setting

The probability that a person will continue to live despit
having experienced a drowning event.

A person who iseparated from their children, parents, ¢
other companionsnd there is concern for their safety

An overwhelming event, which generates more
casualtiesn aperiodof time than the locally aailable
resources can manage using routine procedures.

An eventwhereemergencyservices are temporarily
straineddue to a more than normal number of casualtie
However despite this stress, the systemriet
overwhelmed because the number of casualties did no
exceed the rescue operations/agency capadciye
AQUATIC DISASTER

Anautomatic devicavhich provideshest compressions
duringCPR

The medical term for artificialespirationswherean
external forcdsused to assist or replace spontaneous
breathing. This may involve a machine called a ventilat
or the breathing may be assisted by a person compres
a bag or set of blows (manual ventilation). Mechanical
ventilation is termed "invasive" if it involvesy
instrument penetrating the trachea through the mouth
(such as an endotracheal tube) or through the skin (sur
as a tracheostomy tube).

The provision oértificial ventilatiors from an external
forcewith the additionof expiratorypressureresistance
The provision oértificial ventilatiors from an external
forcewith equipment (usually portablehat usespositive
pressure to ventilate aon-breathing casualty.

Alifeboat prepared to provide rescue and health
assistance. Code as: basic (lifeguards with basic first a
equipment), intermediary (staffed byealth care
between a lifeguard and advanced care [may be
inexistent in some countrie®)r advanced (paramedics,



* helicopter rescue
* care level on aquatic
location

Minor aid

Intermediate aid

Major aid

Medication (used ina
drowning event) (1.00)

* related to the event

Non-cardiogenic pulmonary
edema

Outcomepredictor of (1.00)
* a drowning event

* successful CPR

Out-of-hospital cardiac arrest
(OHCA) (1.00)

Oxygen delivery device (1.00)

Oxygen flow provider (1.00)

nurses or physician with intensive care unit equipment
and/or hyperbaric chamber).
Acombinedmedicalandrescue helicopter.

All clinical and traumatic casesquiring careother than
drownings.

A first aidinterventionwhich doesot require a higher
level of medical care beyond the one provided by the
lifeguard(s) (e.gbruise on dry land).

A first aidinterventionwhich requires medicadare (EMT
or similar expertise) beyond what is provided by the
lifeguard but still has a low risk of death (¢ghoulder
dislocation). This masequirefurther in-hospital care
afterwards

A first aidinterventionwhich requires a higher level of
medical cardadvanced prenospital care staffed with
paramedicregisterednurse ormedicaldoctor) asthe
injury or disease iassociated with high mortality (e.qg.:
cardiac arrest, stroke, etc). Tvisll requirefurther care
in-hospital

Apharmacological aid used to improve the recovery or
reduce the injury of the victim (e.goxygen,
bronchodilators, glucocorticoid, surfactant, etc.).
Theabsence, failure, interaction or sttherapeutic level
of medications that may precipitate the evefeg,

Tl Af dzNB  (mdti-epilépfic@ugaviich €sults in
them having a seizure)

See PULMONARY NOGSARDIOGENIC PULMONARY EDEMA

Afactor, sign or symptom that may predict the outcome
after a drowning evenfe.g., submersion time, water
temperature, BLS time arrivatc).

Afactor, sign or symptom that may predict the outcome
after CPRe.g., brain injury signs, neciousness level
etc).

Thecessation of cardiac mechanical activity that is
confirmed by the absence of signs of circulation and th
occurs outside of a hospital settinQHCAD is caused by
drowning.

Adeviceusedto supply oxygen to thpatient. Code as:
Norrinvasive airway access (e.gasal catheteor
prongs) or Invasive airway access (e@gptracheal tube,
supraglottic device, etc.).

A cevicewhichprovides oxygen. It can either be of low
flow (e.g.,nasal catheter/cannula) or higthow oxygen
(e.g., mask).



Oxygen saturation(0.90)

Partial pressure of Q(PxQ)
and CQ(PxCQ) (0.90)

Peode attending a water
location

Person (0.90)
Drowned*
Drowned* profile

* at risk

* in water stress/distress

* rescued or recovered

Personal Flotation Device
(PFD)

Pneumonia from drowning
(2.00)

Thepercentage of red blood cells (via haemoglobin) the
arefiledg AGK 2E&3Sy Ay 2y SQa
by a peripheral pulse oximeter using a probe (Fp&ee
PULSE OXIMETRY

The part of the total lnod gas tensiothat a singlegas in
2 ¥ S Q & coatfibatés b the total The subscript x in
each symbol represents the source of the gas being
measured; "a" meaning arterial, "A" being alveolar, "v"
being venous, and "c" being capillary. Blood gas tests
(such asanarterial blood gas) measure these partial
pressures.

Thepeople recreating in and around the water zones (<
SURVEILLANCE ZONERhis is usually a visual estimate, but
technology is being developeohd used for a more
reliable count.

See DROWNED PERSON

The personal characteristics of a drowned person, suct
age, sex, education levalationality, ethnicity, etc).
Aperson at risk of drownindue tobelonging to an
identified and characterized group at risk or because tr
behaviour around water puts them anhincreased risk.
recognition is the second element in drowning chain of
survival and a key element thahsures early activation o
professional rescue service and EMSxerson is in a neal
vertical body position, head tilted back, ineffective
downward arm movements, ineffective pedalling or
kicking leg actions and little or no forward progress in
water.

Aperson in water stress/distress thatrismovedfrom

the water without signs of respiratory impairment (no
signs of water aspiration).

See IFE JACKET

An infection of the lung which affects primarily the smal
air sacs known as alveoli. It is caused most often by
bacteria and less commonly by other microorganisms.
Typically, symptoms include some combination of
productive cough, chest pain, fever, andpaatory
distress. Severity is variable. Diagnosis after drowning
often based on the symptoms and physical examinatio
or in conjunction with radiological and/or laboratorial
measures. Code as: eatiypset orlate-onset Lateonset
pneumonia élso knovm asnosocomial, hospitahcquired
infection or healthcareassociated infection) is the one
acquired in a hospital or other health care facility.



Pneumonitis (1.00)

Pocket mask (0.90)

Postimmersion collapse

Pre-existing medical conditions
(co-morbidity) (1.00)

Pre-hospital (0.89)

Prevention level

Professionakourse (1.00)

* with advanced lifesaving
support training for
drowning

* with Intermediate
lifesaving training for
drowning

* with basic rescue training
for drowning

Prolonged hospitalization
(0.90)

Psychological (1.00)
* care

* debriefing

An inflammation of the lung tissue due to factors other
than microorganisms. Followirdyowning situations, it
can be caused by physical and chemical contaminants
the water aspirated or the inhalation of food or gastric
contents (n thecas thata person vomits).

Aventilation device with a filter used as a barrier to give
ventilationsthrough a oneway valve Also known as
resuscitation mask.

A clinical condition characterized by a sudden drop of
arterial blood pressure after a rescuedald water
leading to shock or cardiopulmonary arrest.

Aninjury, condition or disease that may have played a
role in the drowning event which existed prior to the
person entering the watefe.g, epilepsy, cardiac
condition, etc)

Aneventor interventionthat occurs beforen-hospital
cae.

S2e DROWNING TIMELINEREVENTION

Acourse dedicated to qualifiyg someone to become a
certified professional in their respective fielleeWATER
COMPETENCE

An example of participants: lifeguards.

Examples of participantswimming teachers, water
sports athletes, surf instructorgtc.

Examples of participantfirefighters, police, teaches,
etc.

A description of dospitalizationwhich islonger than
anticipated for a disease/injury due to the severity of th
case.

A form ofprofessional assistance for the drowning victir
rescuers, relatives or witnesses regarding their mental
health.For example,@scuers may have symptoms or
signs of stress beyorttieir coping abilityfollowing a
rescue (regardless of the victim outcom@&his is a form
of psychological stress that may require professional h
if it does not improve on its own.

A process following a stressful event that considgts
interviewswhichare meant to allow individuals to
directly confront the critical event and share their feelin



* first aid (FA)

Publicrescueequipment (ARE)
(0.90)

Pulmonary (1.00)
* damage from drowning

* cardiogenic edema in
drowning

* non-cardiogenic
pulmonary edema

Pulse oximeter (0.90)

Rescue (noun) (1.00)

Rescue (verb) (0.80)

Categorized by difficulty

Categorized by the risk a
rescuer is taking

Rescue (0.80)
Advanced * equipment

with the facilitator to help structure their memories of
the event It is done to helgo mitigatelongterm
negative health consequences suchPastTraumatic
Stress Disorder (PTSB3e DEBRIEFING

An ation of mental health suppoitb a casualty (or a
rescuer) who is suffering from stress in an emergency.

A type of escue equipment available in public spaces tl
can safely be used by a layperson/bystander to perforr
rescue(e.g. a flotation ring hung on a wall

Aninjury of the lungsdetermined predominantly by the
amount, tonicity and chemical composition of water tha
wasaspiratedduring a drowning everand its resultant
effects.

Theaccumulation of fluid into the tissues and airspsoé
the lungsdue to afailure of theK S | N v@ritricle to
remove blood adequately from the pulmonary circulatic
leading to an increase in pulmonary pressuf@so

known ascardiogenic pulmonary edema).

The accumulation diuid in thetissues and airspaces of
the lungs caused by a multifactorial ins(riot primarily
cardiac in origin)in drowning, this is usually due either
water aspirated and/or the airways reaction to this wate

Adevice to measure the peripheral oxygen saturation
(SpQ). SeeDXYGEN SATURATION

An act of saving or being saved from danger or distress
person rescued who is judged to be in imminent dange
and is helped to safety by a reseue.qg.,lifeguard, lay
bystander, other).

To @ve (someone) from a dangerous or distressing
situationin the water. This is not limited to physical
contact.

Code assimple (one rescuer cagxecute it without extra
help), difficult (more than one rescuaeededto
accomplish a safe rescyey complex the rescuer(s)
required the usef a rescue boat/PWA/helicoptdo
ensurethe safety of the operation).

Note: A rescue that only include whiag or moving
people to a safe place is a preventive intervention.
low, moderateor severe.

Examples includeescueboat, rescuepersonal

with mechanical propulsion watercraft (PWC), rescdeelicopter.



Basic * equipment

* board

* board not designed for

* boat or watercraft

* breath

*can

Cliff *

* harness/brace

Helicopter *
Personal water * craft

Safe * technique

SCUBA diver *
* sled

Surf *
Swiftwater *

* triage

Examples includeescuecan, rescudube and rescue
boardas well adasic propulsive equipment for rescue
(e.g.,fins).

Afloating materiatthat can be made witlvarious designs
shapes, sizes and composition, which facilisdbe work
of the lifeguard, in the approach, control, IWR and
transport of the drowning person.

Afloating materialthat can be made witlvarious designs
shapes, 2es and composition, which was designed for
purposes other than water rescue

Amotorized or nommotorized boat that improves safety
and speed in lifeguard services and allovepicker
assessment of the victim and the start®if Sif
necessary).

Aventilation used to provide oxygenation in the absenc
of spontaneous respirations of the casuakyy(, a person
in respiratory arrest)

Arigid, high buoyancy oval shape buoy with a strap tha
connected to the lifeguard anldashandles on its sides tc
which the rescued person can grab &tso known as a
torpedo buoy.

The extrication of a person who is trapped ostaep rock
face nea the water.

Arescuedevicethat is securedo the lifeguardand can

be deployed into the water via aattached rope whichis
controlled from outside the water.
Arescueperformedusing a helicopter.

Arecreational watercraft adapted for rescues that the
rider sits or stands on, rather than inside, as on a boat.
Also known as a jet ski.

Areachrescue of a drowning person with an object suc
as a pole, towelpr tree branch or by throwing a buoyant
object, reducing the risk of the rescuer becoming a
second victim.

Arescue made underwater usir@CUBAliving
equipment.

Arescue flotation platform used in the back of a PWC t
transport the lifeguard and/or potential casualties.

A rescue performed in thsurf zone.

Arescue performed in fast moving fresh water such as
rivers, flooded creeks or floocbntrol channels.
Theprocess of assignirdggrees of emergendyp aquatic
injuries or illnesses to decide the attendance priority at
the water.See Hgure 15 for an example of one triage
system, the aquatic START method. (Oliveira 2(8&¢
SENTINEL SYSTEM FOR RESPONSE TO DROWNIN




2"4 Priority

Last priority

Figure 15An example of an aquatic specific triage systethne agquatic START method (Oliveita

al., 2015

Person in water distress with signs of eminent submersion

unable to float/move appropriately and about to submerge.
Comprises a person with erratic swimming and without displacement, with
frightened facial expression and sinking several times, does not obey simple
orders, tries to grab the rescuer. uncontrolled during the rescue and emotional
stress; 341 cases.

Person in water stress but able to float/move and collaborate
—Victim with some displacement. but in stress situation, vet able to float. E.g,
children with floatation equipment in the opposite direction of the current,

Person unaware of the drowning’s risk - person in or around water
that does not realize the danger and shows no despair. May be moving or not in the
water. It may be just close to an area of risk. Prevention and guidance; 1.563.300
cases.

Person unconscious/no movement (non breathing) — Motionless
person in the water; 14 cases

* tube

Rescuer (0.90)

* distractor noise

Internal

External

Resilience (0.90)

Respiratory arrest (0.70)

Risk (1.00)

Afloating material with an elongated and flexible shape
adaptable to a person's body.

Aperson that performs or tries to perform a rescue. Thu
rescuer can be a professional trained for thale (who is
on-duty or not) or a laypersaree LAYPERSQWVIR
LFEGUARBNd LIFESAVER

A stimulusdue todl KS € A ¥ S thouphislRrda 2
emotionsthat results in them diverting their attention
performingquality surveillance

A stimulus not from the lifeguard themselves that resul
in them diverting their attention from performing quality
surveillancge.g., crowd sound, high volume mugstc).

Thepersonal or community capacity to experience a
stressful situatiorand become more resistant to a future
similar stressful event. It depends on a great variety of
actions, including prevention, preparation, response,
mitigation and reconstruction.

Aninvoluntary cessation of respiratory efforAlso known
as involuntary apnea.

The possibility/probability of suffering an event (drownit
or other) because of the exposure to a danger

* adviceintervention using Anintervention using a sound in a situation where

whistle/voice/siren

* assessment

* behaviour

someone is at risk of drownirng directly warn the
person(s) at risk.

Asystematic process of evaluating the potenfedtors
that that may be involved in a drowning event.

Away in which a person acts or conducts themselves
which exposes them or others to an increadi&dlihood
of harm. £e DROWNING TIMELINEEACTIVE PREVENTION




* factor

* evaluation

* management

* reduction

Risky water scenario (0.80)

* place

Safety (1.00)
* promotion

Sand bar (bank) (0.90)

Season (1.00)

* characteristic
* sporadic risk event

Selfescape (1.00)

Sentinel system for response
to drowning (SENTINEL) (0.75

Sex (noun) (1.00)

Shallow water blackout

Shock (0.90)

Anelement that increases a pers@iikelihoodof
drowning.

The establishment of qualitative and/or quantitative
relationships between benefits and associated likelihoc
of harms.

The practice of identifying, analysing and taking
precautionaryactions to reduce or eliminat2 y S Q a
likelihood of harm.

Anaction to reducehe likelihood of harm

A situation in or near the water that poses increased
probability of an adverse event such as injury or
drowning. The event probability can lsededas:rare,
unlikely, possible, probable and almost certain.
Alocation, in and around the water, that may represent
increasedikelihoodof drowning.

The condition of being protected from or unlikely to
cause danger, risk, or injury.
The use opolidesand programs to keep safety.

Asubaqueous accumulation of sand seaward of the
shoreline on beaches (including rivers) that is dynamic
shape and location. Often separated from the shoreline
by a deep trough.

Adivision of the yeardan be coded aspring, summer,
autumn, and winter or wet vs dry) marked by weather
patterns and daylight hours.

Acharacteristic related to a specific timeframe.

An incident that occurs more likely during a holiday or
festivities.

The process dd person gdtng out of a stressful situatior
in the water by their own meangMoran, 2013}ormely
known as selfescue.

An inrwater triage matrix thaprovides levels of response
to the drowning patient. The colour/status codes
correlate to those used by emergency departments anc
ambulance services in New Zeala(fdoyleet al.,2007)

A human characteristic which is defined basedoyf S Q
reproductive organs. There at&o main categories male
and female however, others do exist.

Se HYPOXIC BLACKOUT

Acondition characterized by abnormally low blood
pressure with enebrgandysfunction (e.g.symptoms or
signs that tissues are not being perfused such as, alter



Shore break (1.00)

Spinal cord injury (1.00)

Spinal Motion Restriction
(SMR) (1.00)

Storm surge or flood (0.89)

Surf zone (1.00)

Surf zone injury (0.90)

Surge
Surveillance (0.90)

Lifeguard * zone
* action

* patrol

* scanning

mental status, decreased urinary output, tissue ischem
shortness of breath, or decreased capillary refill).

The location of wave breakingoalg the shoreline of a
beach.

A trauma resulting ilamage to any part of the spinal
cord or nerves that may cause permanent or temporary
changes in strength, sensatiamd other body
functionsat and below the site ahe injury.

Thepreventive or damage contrgrocedureused on a
patient with possible spinal cord injury.

Acoastal flood of rising water commonly associated wil
low pressure weather systems (such as tropical cyclon
and strong extratropical cyclones). It is a measure of th
rise of water beyond what would be expected by the
normal movement related to tides.

On beaches, waves will begin to slow down and chang
shape at a depth of half the wavelength and will
eventually steepen and break at water depths
approximately 80% of the wave heights. The distance
from the offshore extent obreaking waves to the
shoreline is the area of wave breaking, often termed as
the surf zoneAlso known as wave zone.

A trauma that occurredio abather, swimmeror surfer on
abeach caused by collision with the bed of the beach
other persons, or board craft.

SeH.o0oD

Themonitoring of behaviour, activities, or information fc
influencing, managing, directing, or protecting people.
Anarea with lifeguardsurveillance.

Awater safety intervention applied in and/or around a
water location toimprove safetye.g.,minimizing a risk
may include education, environmental changes, policy,
and/or legislation).

An action performedy a lifeguard across the surveillan:
zone

The visual observation of the patrons in an aquatic faci
with standardized patterns and methods. Scanning ma
include the moving of the lifeguard's head in horizontal
vertical lines or in other ways, in specific timing (e.g.: e
10 seconds for poolsr 30 seconds for open watelt.
appliesa systematic process of visual observations of a
pre-defined area or venue by someone (lifeguard or no
of the activities and behaviour of the users. It is
considered a critical component of effective lifeguard



*Zone
primary
secondary

tertiary

* sign

* signalization

surveillance to be able use their knowledge and

recognition of potential aquatic dangers to protect the

users. The application incorporates an

- Intensive scan of a specific area by individual
lifeguards.

- Extensive scan by several lifeguards of an entire ar
or venue.

- Combined scan using both systems to ensure a sa
zone for swimmers that might be too large or
complex

The area beingurveillanceby a lifeguardCode as:
primary, secondary or w#ary. e Figure b.

An area of srveillance in the water (including
boats/PWGQ.

An area of grveillance immediately next to the water
edge

An area ofurveillance outside or behind the primary ar
secondary zones as far theA ¥ S ZhearirgRrad/ar
vision can go

Awritten, graphical and/or visualisplaydesigned to
inform patrons,increasesafety and/or provide warnings
of potential danger.

Theact of using water safety signs to inform about
dangers and and/or recommend protective measures.

Lifeguard Surveillance Zones

secondary

primary

Figure B: Beach surveillance zones. Licensed by Themisson & Szpilman

Swash (1.00)

Swimmer (0.90)

Thecombination of water rushing up the beach (uprush
and washing down the beach (backwash) associated w
wave breaking at the shoreline.

An individual with competence to propel across the
surface of the water.



Non*

Swimming (1.00)

* competence

Aperson who is unable to propel themselves across th
surface of the waterSe SNIMMING COMPETENCE

The act of usin@ Yy San& and/or legs to move through
a body of water.

AaGgAYYSNRAE a Attt LINRPTAOA
through the surface of the water, limited to a specific
waterway €.g.,warm, cold, calm, rough, shallow, deep,
murky, etc).SeeFigure 17or an example(Szpilmaret
al.,2020)SeeAQUATICCOMPETENCE

DROWNING risk table

Water competency
Definition ("]

Levels

2 Swim 4 strokes

3 Swim more than one style with advanced floating skillsY!

4 Water basic floating skills?! (3.41) + 2,78 +
5 NO swim or floating - (;;g? +

Notes: (1) Float vertically and at the backs and submersion respiratory contral; (2) Float vertically. Levels of significance test for X%; (T) Risk
estimative compare to level 1, showing OR (p < 0,05}.

Figure 17 water competencecategorization and drowning rigzpilman et al 2020

Swimmer with risk analysis and rescue training

Drowning risk
(Odds Ratio compare to level 1)

Dam, lake, river | River, beachor
and beach with pool with
no waves or waves or
current current

Pool with no
waves or
Current

Competitive *
* instruction/lesson

* instructor/teacher

* pool (wading pool or
paddling pool)

* cover

* suction drains to avoid
body entrapments

* suction drain cover to
avoid hair entrapment

* with current/river flow

* with waves (or wave
pool)
Recreational*

An activity wherehe purpose of swimming is for racing
not leisure.

Theact of being taught how toontrol and improve the
proficiency o2 y S@vement patterns through water.
Aperson who teachesomeone els¢o control and
AYLINR @S GKS LINRPTAOASYyOe ;
patternsthrough water.

Astructure designed to hold water to enable swimming
sports or other leisure activitie3hey can ary in size and
depth, maybe portable and may be fenced.

A device that wrapsver/enfold the water of a pool. It
may have safety properties, but usually is designed onl
to keep the water warm and clean.

Asuction device or structural format that prevents/avoit
entrapment of body parts.

Adevice that covers the drain to avoid hair entrapment

Aswimming pool with a system that generates
flow/current.

Aswimming pool with a system that generate waves.

An activitywith the purpose ofun, fithess or health.



* skill

Tidal flow (1.00)

Tide (1.00)

* king
* neap
* range
* spring
* storm
Time records (1.00)
Time of the day
Day of the week

Time of the year

Intervention time
Response time

Touristdrowning location
(0.90)

Tourist place of origin (0.90)

Trauma

Tsunami (0.90)

The controlled, repetitive physical movement patterns
associated with safely moving into, through and under
body of water (distinguished from swimming
competence).

The novements of water associated with incoming
(flooding) and outgoing (ebbing) tide. They tend to be
stronger near tidal inlets and along coastlines with high
tide ranges.

The periodic rise and fall of the surface of a large water
body due to the gravitational forces of attractiontbk
moon and the sun(Brander, 2017; Castelle, 2016)

The highest spring tides experienced generally twice pe
year.

Theperiods of lower tide ranges associated with new a
full moons that occur approximately every 2 weeks
The vertical differences between water level at high anc
low tide.

Theperiods of higher tide ranges associated with new
and full moons that occur approximately every 2 weeks
A period wherestorm waves or storm surge coincides
with high tide.

Thetime on a 24hour scalevhenanintervention
(preparation, prevention, rescue or mitigation) has take
place(e.g., 7:00amor at 1800h).

Code as: weekday, weekend and/or holiday; or the exe
day

Can be coded adry and wet,or spring, summer,
autumn, and winter or other.

The range of time (durationyhenan actiontook place.
Thetime between notification of an occurrence (call) an
rescuer (lifeguard, ambulance or other) arrival at the
scene.

The location/city/county/region where the tourist
drowned.

Theresidential location/city/county/region where the
drowned tourist came from.

SeINJURY

Awave or a series of waves caused by a sudden
displacement of a large volume of water, typically caus
by earthquakes, volcanic eruptions, landslides, and
underwater landslidesTheyr NB 2 F Sy NB 7
6l @SaQr G KAOK A Aot lelgtel2oNiDab (
generation. Tsunami waves have extremely long
wavelengths and travel at great speeds and large even



can cause major coastal inundation, loss of life and
damage to infrastructure.

Unconscious drowning victim Adrowned persorunable to interact or respontb their

(0.80) surroundings

Utstein style fordrowning An international consensubased guideline for a uniform

resuscitation (1.00) reporting of resuscitation of drowning victims. (Idris
2017)

Vacation colonyor resort Ageographic location, featuring water as a touristic

(0.89) attraction for holidaying during various periods of time

(e.g., during seasonal vacation/holiday times).

Ventilation pattern (1.00) Aspontaneous ventilation mode of a person. In adult
can be categorized as: normal ¢20), tachypnea (fast,
respiratory rate > 20), bradypnea (slow, respiratory rate
10), gasping or agonal gasp (intermitteaspirationthat
doesnot provide adequate oxygenation), apnea (Ron
breathing) or other rarerdrms.

Victim See DROWNED PERSON
Visual cue (0.90) Asimple visual gesturesed by lifeguardthat allows
effective communication with peer®.g, hand signals
SeeFigure 18
@ Hand Signals - Lifeguard - Version 2017

Communication in emergency situations is essential. The understanding of the situation must occur at a distance.
It can be used in any rescue situation including helicopters and boats. Water for water, water for dry area and dry area for dry area.

Signal 5(ILS) - Signals that the
lifeguard should move away from the
Incident Commander(IC) who is signal

ira de Aquidtico - SOBRASA. Emergency Hand Signals. i David i Original ication of 10/2001. The version updated on
05/2017 had the collaboration of Fabio Braga (Pilot Helicopter - RJ), Carlos Smicelato (Rescue Boat - SP), Roberto Trintade (Rescue diver - SP), Rodolfo Augusto (Swiftwater =
Rescueman - RJ), Jodo Paulo Menezes (Lifeguard - RJ) e David Szpilman (Rescue doctor — R)).Based international signaling - ILS

Figure B: Armsignals for communication. Licensed®gbrasa

Warning (1.00) Averbal or written instruction that indicates a possible (
impending danger, problem, or other unpleasant
situation (different from citation).

-flags or signs Awarning cue/strategy used to reduce the risk of
drowning incidens. It can mark the hazard and/or the
safety placeSeeFigure 19




Figure B: Examples oivarning flags

Water
Wave

* preaking

* collapsing

* plunging

* spilling

Se AQUATIC

The periodic rise and fall of the water surface formed b
wind. (Branderet al.,2017; Castellet al.,2016)

The process of wave crests becoming unstable due to 1
orbital water motion exceeding the velocity of the wave
form as waves enter stiow water.SeeFigure 20

Awave that breakvertically with great force on steep
beaches.

Awave that curbover and breakwith great force in one
location on moderately sloped beaches or where there
a sudden transition from deep to shallow water. Often
associated with impact and spinal injuries.

Awave that break gradually over a wide area on gently
slopng beaches.



