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ABSTRACT

A high level of swimming can be a protective factor against drowning, however,

this relationship has not yet been empirically demonstrated, based on water
competence level and aquatic environment. This study designed a drowning

risk matrix based on the probabilistic analysis of a questionnaire answered by

3,181 participants. The occurrence of Aquatic Stress/Distress (ASD) was %
analysed based on 5 skill levels and three aquatic scenarios: a) Pool without

waves or currents, b) Lakes, reservoirs, rivers and beaches without waves or
currents, c) Rivers, beaches or pools with waves and/or currents. The resul %
were expressed in Odds Ratio (OR). ASD risk exceeded OR of 25 in the 'c%
dangerous environment and increased for all scenarios as aquatic com nc
worsened. Three out of four swimmers have experienced an ASD a

event could have been an incentive to improve their water compebic

KEY WORDS: aquatic stress/distress; drowning; risk analysis; Watep safety;

swim. |
RESUMEN &
C

Un alto nivel de natacion puede ser un factor p%ﬁ ante el ahogamiento, sin

embargo, esta relacion todavia no ha sido gmpitiCafmente demostrada, en base
al nivel de habilidad y entorno acuatico. estudio diseid una matriz de riesgo
de ahogamiento en base al analisis probahjli$tt€o de un cuestionario respondido
por 3.181 participantes. Se analizé rencia de Estrés/Distrés acuatico
(EDA) en base a 5 niveles de co y tres entornos acuaticos: a) Piscina
sin olas ni corrientes, b) Lago es, rios y playas sin olas ni corrientes, c)
Rios, playas o piscinas con orrientes. Los resultados se expresaron en
Odds Ratio (OR). El rie A supero el OR de 25 en el entorno mas
peligroso y se incrementd pasa todos los escenarios conforme la competencia
acuatica era peor. Tr%)ada cuatro nadadores han sufrido EDA y este evento
pudo ser un ince mejorar sus competencias acuaticas.

PALABRAS{CRAVE: habilidad natatoria, ahogamiento; analisis de riesgo;
seguridagfgacu ; estrés/distrés acuatico.

Lis istical acronyms and variables

ds Ratio. ES: Effect Size.

Q‘S‘ : Aquatic Stress/Distress. LAC: Level of Aquatic Competence. AE: Aquatic

vironments. L (1-5): Level of aquatic competence [1 the best competence — 5
the lowest competence]. PC: Physical Condition.

1. INTRODUCTION

It is widely accepted that a high level of swimming competency can be a
protective factor against drowning,'-® especially if learning begins in childhood.*
However, the relationship between swimming competency and drowning has
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never been scientifically proven.® Traditionally, the term drowning has been
understood as synonymous with death, however, drowning is a process in
which one experiences difficulty in breathing due to submersion or immersion in
a liquid,® with two possible consequences; death (fatal drowning) or survival
(non-fatal drowning). Survival to an aquatic incident may be due to the victim's

ability to get out of danger (with or without assistance) or by post rescue care %
(first aid). %%

Drowning is now considered a public health problem by the World Health
Organization (WHO)’ and given its as yet unknown magnitude has been %’
compared to the "iceberg metaphor".2 It is known to cause the death of o&
than 350,000 people annually,”® most of whom are men, usually occurs’i

unattended places?!® and is usually due to preventable causes,*! whi

known about non-fatal incidents. A Brazilian study revealed that f%{

drowning requiring medical care, five other bathers experienced some water
incident without fluid aspiration (not drowning).*? In New Zealand, fok every

young person who died from drowning, 27 people were t¢ “=0n Spain, in
the two-year period 2016/2017, a total of 1,175 people drowning.'4
The phase prior to or parallel to the drowning proce of aquatic stress or

distress (ASD).'® Aquatic stress is a state of physidlogicapimbalance or
psychological conditions caused by a perceivedris eath by drowning. Itis
itself an incident in which the victim can ma C%@ituaﬁon on his/her own or
with the help of others (e.g., becoming |nvc1lved 5 rip current and relaxing,
without swimming against it, until the fo water flow can be overcome

and the potentially dangerous S|tuat| eased) Instead, distress begins
when a person does not have th bility to manage the stressful
a

situation (e.g., a victim grabbin rd who is trying to save him or her).
The term ASD as a triggerin a rescue and/or drowning situation is the

lem.

cornerstone for addressmﬁ
Usually, there are tw tegies for drowning prevention: a) proactive

interventions, maiptfeamied out by lifeguards and aimed at reducing the risk of
the environment aRgd b) reactive preventive interventions aimed at modifying the
behaviours her

8, teaching them to discriminate potentially dangerous
ve a better knowledge of their water skills.>*°
ideration that is the focus of our study, which aims to analyse

ssprient of drowning risk.

%
Q . MATERIAL AND METHODS

2.1. CREATION OF A DROWNING RISK TABLE

Twelve international experts in drowning prevention and swimming education
were invited to develop a risk matrix that considers the most influential factors in
drowning. The experts were selected based on their professional and scientific
experience, accredited by their academic contributions and outreach activities.
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The matrix was designed using the Delphi method in a mixed format (via emalil
and in person) and consisted of three phases.

Phase 1: The experts considered the two most important variables in the risk of
drowning; the level of aquatic competence and the different aquatic spaces.

These factors have previously been considered as relevant by other %
authors.>'216 For the preliminary design of the risk matrix, five levels of aquatic
competence (LAC) and three aquatic environments (AE) were established. %

The LAC were: %

e Level 1 the best competence: Swimmer with risk analysis and resgue

knowledge.
e Level 2: Competent in four swimming strokes \\
e Level 3: Can to swim with more than one style ar‘d [ anced

e Level 4: Has basic floatation skills.

floating skills. Q

Level 5 the lowest competence: Cannft r floating.

The EA with different conditions were:

e Pools without waves or cu@)

rive@ eaches without waves or currents
e Rivers, beach%{p%s with waves or currents.

Phase 2: The exp ‘Q uantified the risk based on their previous experience
related to swigamingNipStruction and/or water rescue. The initial categorization
three levels: high (red), medium (yellow), and low (green). The

e Reservoirs, lakes,
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Aquatic Environments

H Pools without Lakes, reservoirs, Rivers, beaches
Aquatlc competence waves or currents.  rivers and beaches  with waves and/or
without waves or currents.
currents.

Level 1: (the best competence) Swimmer

with risk analysis and rescue knowledge Low Low Low

Level 2: Competent in four swimmin y .
pstrokes g Low Medium Medium

Level 3: Can to swim with more than one

style and with advanced floating skills Medium

Low

Level 4: Has basic floatation skills Medium

Level 5: (the lowest competence) Cannot
swim or floating

Figure 1. Drowning Risk Matri rw version)
%i.l)ES

2.2. DATA COLLECTION AND V

To verify the adequacy of the ris i the probability of ASD, the experts
developed a 7-question questi hich participants had to answer in
relation to their LAC; the AE they attended; whether they had experienced
any ASD situation and, if t AE it occurred; and what was their LAC

and physical condition e time of experiencing an ASD event.
Participants also identifigd their gender. The questionnaire is available in

Spanish https://fopfisy b1oPk3WE32VxiN6 and Portuguese
https://forms.qgle/73g1

F)

SWE32VxiNG.

The vari sed were: a) LAC; b) AE; c) ASD, with option Yes and No;
d) LAC D; e) AE during the ASD event and f) PC ("Good physical
conds egular physical condition”; "Low physical condition") during the

QN(. . PARTICIPANTS

he guestionnaire was developed on the "Google Forms" platform and
distributed through social networks (Facebook, WhatsApp, Twitter and
Instagram). This method was chosen in order to achieve the highest number of
responses and the most heterogeneous profile of participants. No inclusion
criteria were required, other than to yield the anonymized data for research
purposes. A total of 3,202 people answered the questionnaire. Twenty-one
were excluded due to inconsistent responses (at least one response
incompatible with another). The total number included in the analysis was

S
&
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3,181, of which 1,482 (46.6%) were answered in Spanish and 1,699 (53.4%) in
Portuguese. Figure 2 summarizes the development, recruitment,
implementation and analysis of the questionnaire.

12 experts on drowning and
swimming education from
Brazil and Spain discussion

A guestionnaire was .
3,202 voluntesrs perform

the questonnaire

performed following

3

experts consensus

21 wohinteens ware
exghidad by moobarent
BNEETS

3,181 parmpants wera

inchucsad im the stisdy
1,582 {62.3%] men
1,193 [37.7H) women
1,482 {45.6%| participants
anawared in Spanish l

_-—'_'_'_'_'_._ _‘_‘_‘_‘_‘_‘—|—

1,699 (53,4%) participants
anayeared in English

Data collect with
7 questions in Google
Forms

l

Variables
- Aguatic ability lewvel
- AQUatic sCenarios
- Sensation of drowning

- Aguatic ability during sensation of drowning
- Auatic scenanios during s=nsation of drowning
- Physical condition during sensation of drowning

Diata analysis
- Descriptivs anakysic by gender, aquatic soenario and ability
- ChiSquare and Cramer's ¥ test was parformed in by gender and
aguatic ahility in sensation of drowning analysis
- dds Ratio test was performed in by aquatic ability and aquatic
scenarnio sensation of drowning analysis

14
Figu . Fl ;;art of research steps.

2.4. DATA ANALASIS

A descriptive ana
gender, LAC and

e different variables was carried out, stratified by
BM SPSS software for Windows version 21 (IBM Corp.,

Armonk, NY4 as used. For the analysis according to gender, the Chi
Square teSt w. ed, and in the comparisons with significant results the effect
size (E alculated with the Cramer V test. The following values were

sure the intensity of the effect: Small (0.06 - 0.18); Medium (0.181 -
e (> 0.29).'8 The questionnaire included the option "select all the AEs

{g
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A descriptive analysis was conducted comparing the LAC before and after the
ASD event, to determine if the incident caused any variation in the victim's
water competence.

To analyse the risk matrix in each LAC and for each AE, relative frequencies
and "Odds Ratio" (OR) were used to classify the risk at different levels and
colours. The OR was calculated for each LAC in the three AE, according to the
answers to question 6 (see questionnaire in supplementary material). The

vd)
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highest level of competence (level 1: Can swim, risk analysis and rescue) and

the scenario with the lowest hypothetical risk (pool without waves or currents)

were taken as reference (OR = 1.00). The statistically significant variation

between cases was used to modify the pilot table developed by the expert

consensus (Figure 1) to a new corrected table (Figure 3) based on the analysis

of the questionnaire responses, using the risk probabilities described in the %
literature for the OR: Trivial (< 1.5); Low (1.5 - 3.5); Medium (3.51 - 9.0); High (> %
9.0).20 %

3. RESULTS Q%'

A total of 3,181 questionnaires were analysed. Table 1 summarizes the
descriptive results of the questionnaire. 62.3% of the participants we% nd

37.3% were women. Men indicated having the highest LAC in L1 {M 58,6%0 vs
W 26.1%; p < 0.001), while in the rest of the levels (L2 - L5) women have higher
percentages (p < 0.002).

|
The analysis of the EA shows that only 0.2% of the p tis never entered
the water and that more than half had experienced ce=-EA. Almost two-
thirds (63.9%) of the participants indicated that they had experienced some
event of ASD, in one or more EA (for every 2 pegpl 0 experienced ASD,
one did not). Men experienced ASD to a greater t than women (M 66.6%
vs W 59.5%; p < 0.001). In the analysis o %e AE and their use (not restricted
to one), 2,251 (70.8%) reported pools wi ves or currents, 2,120 (66.6%)
lakes, dams, rivers and beaches with@ut waves or currents and, 2,695 (84.7%)
lakes, dams, rivers and beaches iTh g€s and/or currents. The analysis of
the occurrence of ASD in Iightg @ ompetency level (LAC) found that at
level 1 (Swimmer with risk an@lysis,ahd rescue training), a higher proportion of

men reported an ASD ev omen (M 33.6% vs W 13.6%; p < 0.001).

C

The second largest gepder rence for those who had experienced ASD
occurred at the lowe of aquatic competency (cannot swim or float) (W
24.8% vs. M 16. 01).

Significant diffepences in EA were found when an ASD event occurred: The
aquatic epgiro t in which an ASD event occurred most frequently was
theoreti€all most dangerous (lakes, dams, rivers, and beaches with waves
and/ nts), especially for males (total 72.4%; W 69.3% vs M 74.0%, p =

Yo contrast, women reported the most AED in the theoretically lowest

nyironment; pool without waves or currents (W 15.7% vs M 9.9%, p

;bout half of the participants indicated that they were in optimal physical

condition at the time of the ASD event (total 48.0%; M 49.5% vs W 46.7%; p =

0.234). Only when physical condition was low were significant differences
Q between genders found (W 21.9% vs. M 15.7%; p < 0.001).
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Table 1: Descriptive data of LAC, AE and ASD

Total Woman Man Association
Variable Options 3,181 1,199 1,982 p value =
(100.0%)  (37.7%) (62.3%) X Cramer
1,475 313 1,166
L1 (46.4%) (26.1%) (58.6%) <0.001*
515 226 289
L2 (16.2%) (18.8%) (14.6%) 0.002
755 390 365 0.34
LAC L3 o) (25%) (10) <0.001% | 362.03* B
255 141 114
L4 (8.0%) (11.8%) (5.8%) <0.001*
181 129 52
L5 (5.7%) (10.8%) (2.6%) <0.001*
153 66 87
AEL (4.8%) (5.5%) (4.4%) <0.001
204 117 87
AE2 ©4%)  (9.8%)  (4.4%) 0211
654 200 454
AE3 0.6%)  (16.7%)  (22.9%) | <2001
123 71 52 .
- AE1y AE2 39%) 59%) 6% <0.001 w 51**\ o\
AE1y AE3 248 120 128 <0.001% ' smal
y (7.8%) (10.0%)  (6.5%) : \
66 20 46 o
AE2y AE3 " Lo o398 <0.001
{
1,727 602 1,125
AEL AE2y AES (543%)  (502%)  (56.8%) 0.1p4
Never entered the water 6 3 3 3
(0.2%) (0.3%) ©.2%)
vES 2,033 713 1,320
(63.9%)  (59.5%)  (66.6%) 0.07
ASD <ogor= | 16.48
NO 1,148 486 2 Small
(36.1%)  (405%) @3
only th h d Total Woman Man Association
Variable R = 2.033 713 1.320 p value y
(100,0%  (59.5%)  (66,6%) X Cramer
541 %44 N
L (26.6%)  (13.6 @36w) | <0001
289 185
L2 by P 0.725
LAC during 298 " - 0.22
ASD L3 24" (285%)  (22.6%) 0.003 10172 Small
1 132 179 .
L4 @asB%)  (13.6%)  (18.5%) 0.003
o1 177 214 o
L5 19.2%)  (248%)  (16.2%) | <0001
243 112 131 .
AEL 12.0%)  (157%)  (9.9%) <0.001
203 66 137
AE (10.0%)  (9.3%)  (10.4%) 0421
1.471 494 977
| AES (72.4%)  (69.3%)  (74.0%) 0.023¢
EA 7 2 5 ) 0.09
Durin Lnd AE2 ©03%)  (0.3%)  (0.4%) 0718 17.36 Small
54 23 a1
1 and AE3 2% (32% 2.3% 0.240
33 10 23
AE2 and AE3 (L6% (4% 7% 0.563
22 6 16
A AE1, AE2 and AE3 1% 08% (2% 0.441
986 333 653
Good PC (485%)  (467)  (49.5%) 0234
PC 684 224 460 . 0.08
during Asp | PC regular (33.6%)  (314%)  (34.8%) 0.118 1231 Small
363 156 207 o
Low PC aro%)  (@1L9%)  (57%) | <090
Only those who asnwered Total Woman Man Association
Variables y NO in ASD 1,148 486 662 p value .
(100.0%)  (423%)  (57.7%) X Clamey
505 128 377 N
, L 44.0% 26.3% 56.9% <0.001
LAC
n
222 101 121
people who
have never | aszw  @osw asamy | 0¥ | oss
experience L3 273 161 112 < 0.001%* ' Big
d Zce"r\]f[’ (23.8%)  (33.1%)  (16.9%) :
97 58 39 N
L4 ©4%)  (11.9%)  (5.9%) <0.001
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51 38 13
(4.4%) (7.8%) (2.0%)

Levels: Swimmer with risk analysis and rescue training (L1),Competent in 4
strokes (L2), Can Swim more than one style, with advanced floating skills
(L3), Has basic floating skills (L4), Cannot swim or float (L5) Aquatic Scenario
(AE): Scenarios: Pools without Currents or Waves (AE1), Reservoirs, Lakes,

Rivers or Beaches without Currents or Waves (AE2), Rivers, Beaches or Pools
with Currents or Waves (AE3). Aquatic Distress/Stress (ASD). Physical ( E

L5 < 0.001** ‘ ‘

Condition (PC). Value of p for Chi Square = 0.05. * significant comparison with
p < 0.01. ** significant comparison with p < 0.001. Association value with

Cramer's V value: Small (0.06 - 0.18); Medium (0.181 - 0.29); Large (> 0.29), %

For those who had experienced an ASD event, the LAC at the time of
guestionnaire completion was significantly increased (p < 0.01) comp the
time of the event. This improvement influenced approximately one i
swimmers in L1, L2, and L4, and one in three in L3 (Table 2). \

A

Table 2: Evolution of LAC since the ASD event

LAC during the ASD event Association
Total
Same level BN RG] 07 Cramer
level level
7
e 497 473 0 9
(51.2%) (48.8%) (0.09 %)
12 139 132 2 293
(47.4%) (45.1%) (7.5% (14.4%)
LAC at time of 19 291 162 482
questionnaire (60.4%) (33.600) 6.0%) (23.7%) 0.22
198.14** :
L 87 17 158 Medium
(10.8%) (7.8%)

(55.1%) @ o

s 116 ’ 14 130
(89.205 0.0%) (11.8%) (6.4%)

Total 821 82 2,033
(55¢ (40.4%) (4.0%) (100.0%)
Levels of aquatic cogfpetency XLAC); Levels: Swimmer with risk analysis and rescue
I

ur swimming strokes (L2), Can Swim more than one style,
S (L3), Has basic floating skills (L4), Cannot swim or float (L5)
Aquatic Scenario fAE)¥p value for Chi Square = 0.05. * significant comparison with p <
0.01. **si parison with p < 0.001. Association value with Cramer's V value:
; Medium (0.181 - 0.29); Large (> 0.29)

%»a into two levels: High Risk (described in orange) and Critical Risk
eScribed in red). All the analyses were performed taking as reference (OR =
the values of the first level (Swimmer with risk analysis and rescue training)
in the Pool AE without waves or currents. In pools without waves or currents,
the first three levels (L1 - L3) all showed a lower than 10% risk, with an OR <
1.5. The lower the LAC, the higher the risk in this aquatic space: medium risk in
level 4 (Has basic floating skills; 15.9%; OR = 3.41) and critical risk in L5
(Cannot swim or float; 34%; OR = 9.24). In the second AE (Lakes, reservoirs,
rivers and beaches without waves or currents) a similar pattern is observed, the
lower the LAC, the higher the risk. In the third AE (with waves and/or currents),
the risk percentages presented critical values at all levels, with the lowest risk

9
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for the first level of aquatic competence (48.1%; OR = 16.65) and the highest

risk for the fourth level (62.0%; OR = 29.31). All the OR in rivers, beaches or

pools with waves and/or currents were higher than 9 (high risk described by

Cohen??), indicating that the higher values of LAC do not represent an absolute

protection factor for the environment with greater apparent danger (in the

presence of waves and currents). In the remaining AE (pools or environments %
without waves/currents), the lower the LAC, the higher the risk of ASD; a person %
who cannot swim is 9 times more likely to experience ASD compared to a

swimmer with risk analysis and rescue training. The highest risk (29 times %
higher) is found in AE3. The best swimmers (those at the top level) hardly %
experience ASD events in pools and water spaces without waves or curre

but their risk increases significantly when they are active in waves or currents

(OR 16.65). The highest risk in a pool for non-swimmers (L5) (OR =

lower than the risk for the best swimmers, in the most dangerous scefari
(waves and currents) (OR = 16.65). i

£

Aquatic Environments

Pools without Lakes, reservoirs, Rivers, beaches

Aquatic Competence

waves or currents.  rivers and beaches  with waves and/or
without waves or currents.
currents.
ASD ASD ASD

; Low Low
Level 1: (the best competence) Swimmer N = 37 (5,3%) N = 45 (6,7%)
with risk analysis and rescue knowledge ! :
OR 1,00 OR 1,30
; g LOwW LOowW
Level 2: Competent in four swimmin s e
il 9 N=26(7,0%)  N=16(44%)
OR 1,35 OR 0,83
AT G — " LOW MEDIUM
evel 3: Can to swim with more than one = o = o
style and with advanced floating skills o 0‘;;3 1(742 %) B O‘g 1(862 %)
MEDIUM HIGH RISK
Level 4: Has basic floatation skills N =48 (15,9%) N =46 (16,6%)
OR 3,41 OR 3,65
HIGH RISK
Level 5: (the lowest competence) Cannot N =56 (21,2%)
swim or floating OR 3,97

ig¢re B. Drowning risk matrix (final version). The colors of the cells represent the Odds Ratio
ORY. The levels for the ranges were as follows: Low risk (GF€eR): 0 - 9.9% of ASD cases.
Qe ium risk (Yellow): 10 - 19.9% of ASD cases. High risk (Orange): 20 - 29.9% of ASD cases.

Critical risk (-): > 30% of ASD cases.
% 4. DISCUSSION

The purpose of this research was to evaluate the occurrence of an ASD event
in order to develop an easy to understand tool, so that people can know their
risk in the practice of aquatic activities in different EA. The ASD risk matrix
shows that even advanced swimmers are potentially at risk of drowning.

10
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Realistic perception of limitations and not overestimating one's abilities,
combined with correct risk assessment, is crucial to drowning prevention.2°

Aguatic environments are very popular spaces for recreation or health'® and
proof of this is that only 0.2% of the participants in this study responded that
they never used any of these environments. However, there is still limited
evidence indicating which factors may be protective and which precipitate
drowning in adults.?! It is noteworthy that most participants have at some point

of LAC, something that has already been reported in other studies.6-22

been exposed to risk situations; 8 out of 10 have experienced AE3, regardless%

"Learn how to swim" has been the primary educational approach to reduc
drownings.' This study showed that typically, the higher the LAC, the
occurrence of ASD in all three AE, with some exceptions (in the L C;)‘K% kes,
reservoirs, rivers and beaches without waves and currents, an in‘i@c , in the
presence of waves and currents). Sotés et al® indicated thatedbcation in the
aquatic environment, information on danger and a grea eption of safety,
could reduce deaths on the beach, however, our study, owWn that aquatic
competency does not completely eliminate vulnerahi ’U\B ata argue that
swimmers with a good LAC and good physical conditio ve greater protection
in lower risk aquatic environments (such as poals a aches without waves
or currents), but that the risk remains very hj C%’rthe conditions of the
aquatic environment are dangerous. In thisisensey good physical condition does
not eliminate the high risk when faced N s or currents, 48.5% of
swimmers indicated that they were inégxcellent physical condition when they
experienced the ASD event. Pers prosure should also be considered

in this analysis. Acquiring the best ming skills involves a greater number of
hours in the water environmef, a erefore may increase the risk of ASD.?3

In our study, almost tw, tk&pf the participants reported experiencing ASD at
least once. Swimmer "risk analysis and rescue training" had the most

frequent experieng€ Wy D (26.6%), followed closely by swimmers who
mastered more thaw onle style and had advanced flotation skills, at 24.6%. The
e

results obtai mphasize the idea that the risk increases with greater
exposure jme? ert swimmers have probably had to spend more time to
reach t el and therefore have experienced more dangerous situations
duri ir training process. Another relevant aspect is that they tend to swim
lopQer distances, more frequently and for longer periods of time.1® Rivers,
eaches or pools with waves and/or currents is the environment in which the
st number of responses indicated ASD events (72.4%) and this is

Q sistent with the scientific literature linking increased risk with wave height,
d

al level and rip currents.®?* Currents represent one of the greatest risks for
any swimmer, as the speed of their flow can reach 2 m/s in 100 m.32° Only high
level swimmers can swim at a speed of 2 m/s; for example, the speed of the
100 m world record in freestyle is ~2.22 m/s. A British study showed that
lifeguards do not exceed 1 m/s when they reach the surf zone?>, this is half of
the peak speed a rip current can reach. It seems reasonable to conclude that, in
extreme circumstances, even swimmers with the highest levels of water
experience could be involved in an ASD event.
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The difference between men and women is also a factor highlighted in the

category Swimmer with risk analysis and rescue skills. A higher proportion of

men reported this highest LAC level, but despite this, for every ASD a woman

experienced, men were 2.5 times more likely. This may be because male

swimmers, compared to women swimmers, enjoy a longer exposure time?5,

swim in natural aquatic spaces more frequently, alone and/or at night.? Women %
have shown to be more cautious in their perception of drowning risk, better %
identifying their vulnerabilities and, in general, choosing to avoid or prevent the

risk to a greater extent than men.2! This gender difference is Worthy of further%

research.

A key finding in this study is that, after experiencing an ASD situation, a e L
number of participants improved their LAC, suggesting that the stre S
situation may have acted as a trigger to improve their aquatic skil)i\lt

possible that, for some, this may have affected them negatively and theSe
individuals may have chosen not to enter the water again in reaetion\to the
traumatic event experienced or, they may have chosen {Q.SWNY
Factors such as age'® or education® may improve the ' of risk and this
may motivate swimmers to increase their aquatic co [®ace. Several studies
suggest that children and young adults can gain significa®t skill improvements
from 10-20 swimming lessons over an 8- to 12-ye iod.24?7 Participating in
swimming programs is recognized as a strat %hieve better LAC in
children and to provide water-safety educa‘ionzg' which may reduce the risk of
drowning when in an ASD situation, ho it/may also increase the
frequency of ASD events. Typically, l‘;arnin o swim takes place in calm water
ientl

(such as swimming pools). Initial sk pment may give a false sense of
security because learners a t

re

complex aquatic conditions afoth . Prevention is the most effective

strategy for safe swimmin% nt. Therefore, it is necessary to include the
uisi

concept of aquatic safety inhe educational framework3%3! which should be
complemented with t tion of the best possible aquatic competence,
choosing supervis iranments and implementing a national plan for

drowning preven view of the legislative gap existing in many

communities%e
4.1. (% ICAL IMPLICATIONS OF THE STUDY
ud

In , the experiences of stress/aquatic distress of a large group of
e0gle have been investigated. Through the development of a simple risk

afer spaces.

y prepared to deal with the more

/or currents, a person with a lower level of competence has a 9.24 times

igher risk of an ASD than a person with the highest level of competence; while,
in reservoirs, lakes, rivers or beaches with waves and/or currents, the risk
increases at all levels. This information is very important in illustrating the risk of
ASD events and the possibility of drowning in different aquatic environments.
Figure 3 is the most relevant practical application of our study. The diagram
shows the risk of ASD, for each level of aquatic competency in each aquatic
space.

Q\ tion matrix, it is possible to demonstrate that, in pools without waves

12
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rescue knowledge
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Figure 4. Probability of ASD based onwna EA.

X

e noted. The recruitment of
s. This may lead to a gap in older
IAternet access. The responses
ave survived an ASD event; however,
urhstances that have involved ASD resulting in
guestionnaire did not ask about time of exposure
ture research should include this construct as it
actor for the high incidence of ASD in expert

at participants indicated their "perceived” level of

4.2. LIMITATIONS

There are limitations of this study that sho
participants was done through soci
people or in places with more re
obtained have been from people
this study cannot provide t
death or severe morbidity.
to each aquatic envir ent.
may be the explanatg
swimmers. Finally

competence thigwas not confirmed through skills assessment. It is possible
that partici ay have, in some cases, under- or over-estimated their actual
compete

LUSION

%' of drowning is always present in any aquatic environment and affects
athers to a greater or lesser extent. This study found that three out of four

ople have experienced, at some point, a stressful and/or distressing situation
in the water, with real risk of drowning.

In pools or natural water spaces without waves or currents, the better the water
competency, the lower the risk of drowning. However, the level of aquatic
competency or physical condition does not rule out the risk in environments with
waves and currents, and could generate a situation of false security, especially
in men. For bathers with poorer skills, the risk increases exponentially as the
aquatic environment becomes more dangerous. Awareness of their limitations

13
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is possibly one of the best prevention tools. Swimmers who at some point in
their lives have experienced a stressful or distressing aquatic event have a
tendency to increase their level of swimming proficiency. The drowning risk
matrix can be an important tool in drowning prevention through a simple,
accessible and visual scale.
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