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ARTICLE INFO ABSTRACT

Keywords: Introduction: Drowning is a global problem. This so-called “silent killer” claims hundreds of
Rip currents thousands of lives every year around the world. Despite this, beaches are a fundamental space in
Education the lives of many people throughout the world. The scant knowledge regarding aspects of safety,
Aquatic safety . . h e . . . . .

Beaches accident prevention and the identification of risks in these natural aquatic environments, all

contribute to the number of aquatic accidents that happen. The objective of this study was to
establish the reality about the Spain population’s knowledge of risks on the beaches.

Methods: A study was carried out using a questionnaire, generated through Google Forms®©. The
questionnaire was available for 7 days, from May 12 to 19, 2022. 289 responses were selected.
The Chi-square statistic was used to analyze the associations while Cramér’s V statistics and the
Odds Ratio were applied to analyze their strength. The significance level was p < 0.05 for the
entire study.

Results: 50.5% of the participants knew how to correctly identify a rip current. In terms of defi-
nition, identification and response to a current, those who were lifeguards were more likely than
the general population to answer correctly.

Conclusions: Sex, age or place of residence do not seem to explain knowledge about rip currents in
an active population group. Finally, as a factor in avoiding possible accidents related to currents,
the importance of having professional lifeguards in natural aquatic environments is confirmed.

1. Introduction

The World Health Organization has declared that drowning is an issue requiring attention throughout the world [1]. It is a global
problem [1-3], as well as a “silent killer”, which claims hundreds of thousands of lives every year [4,5,6]. Although it has also been
established that this data is difficult to ascertain, since many deaths are not adequately recorded, and many countries may not even
have reliable data.

Multiple studies place drowning among the most common causes of death in childhood [1,6-11]. Despite this, beaches are a
fundamental location in the lives of many people across the globe. Limited knowledge in terms of safety, accident prevention and the
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identification of risks around water combine to create a public health issue specific to aquatic locations [12].

It is estimated that deaths caused solely by these coastal phenomena exceed 1,000 annually worldwide [13]. In Spain, approxi-
mately 400-500 people die from drowning each year, but there is no report specifying the exact location of these drownings or whether
they occurred in a rip current or not [14]. These strong currents of water directed towards the sea are generated by bathymetric
differences on the coastal seabed, thus creating variations in wave height at the breaking zone [15,16]. These variations in wave height
cause the energy carried by the water masses reaching the shore to break the sandbar and consequently form an outlet channel,
creating a rip current [17,18]. Therefore, in order to identify them, the population should be educated to look for dark areas, sand or
suspended objects, and channels of water flowing towards the sea [19]. In this way, the recommendations when caught in a rip current
are to float and swim parallel to the beach to exit the current channel [20].

In Spain, no data has been found regarding the number of drowning deaths caused exclusively by these phenomena on the country’s
beaches. Internationally, some consulted publications estimate that over 100 people die annually due to rip currents in the United
States [21,22]. In the same vein, these dangerous currents account for 80% of the rescues performed by lifeguards each year [23].
Likewise, along the Australian coasts, the average number of drowning deaths caused by rip currents is approximately 21 people per
year [24,25], although other sources suggest that this cause of death reaches approximately 80 fatalities annually [26].

Lifeguards and the general population should be trained so that they can identify and prevent all the risks associated with natural
aquatic spaces. Since society in general does not know how to identify these risks [27-35] visiting and using these aquatic spaces puts
the general public at risk, as well as endangering those professionals who are charged with public safety and are responsible for rescues
should an accident occur [36-38].

Therefore, we should acknowledge that, in order to prevent these potential risks, it is necessary to improve knowledge about the
subject and how to deal with the risks. Addressing rip currents, in particular, within the educational system is crucial, since, as has been
established, they are one of the most significant dangers at the beach. Supporting this line of thinking, Sotés et al. [33] notes that 58%
of drownings in Spain occur at the beach.

Spain has established itself as a premier tourist destination on an international level. Its gastronomic offerings, cultural heritage,
and beautiful beaches attract millions of tourists every year. According to the National Institute of Statistics (INE), in 2022, Spain
welcomed over 70 million international tourists, solidifying its position as one of the most significant global tourist destinations [39].

Our country boasts more than 3,500 beaches, which attract the vast majority of domestic and foreign tourists [14]. The coastal
regions are particularly favored by tourists, with the Canary Islands accounting for 29.6% of the total, followed by Catalonia (19.7%)
and Andalusia (13.0%) [39]. Therefore, in our country, there is a practice, inherent to the spanish culture, of going to the beach as a
means of enjoyment.

A program to learn these risks and to provide this information to the public is essential since it has been established that, currently,
there is a lack of knowledge in this area, and that, after brief training, it is possible to acquire basic water safety principals [12,32,33,
40,41]. For this reason, teachers take on an important role, as they are able to educate their pupils in the basics of aquatic safety and the
prevention of drowning [42], educating these individuals as future beachgoers worldwide, thus contributing to reducing the number of
drownings caused by this phenomenon.

The objective of this paper is to carry out a first assess on the knowledge of safety on the beach and rip currents in a sample made up
of active people. As a second objective, we intend to compare the differences between participants who are lifeguards and those who
are not.

2. Material and methods
2.1. Procedure

A questionnaire was devised, then reviewed by six experts in aquatic lifesaving, with nine questions focusing on knowledge
regarding Rip Currents. This was based on a questionnaire used by de Olivera et al., [31]; Sherker et al. [32], and Wilks et al., [41].
Once prepared, it was disseminated through the internet, using the Google Forms program. On the first page of the questionnaire,
participants were informed of the entire process, the overall objective of their participation, as well as the policy of always maintaining
anonymity and their right to withdraw from the study at any time without giving cause or justification. Access to the questionnaire is
available in Spanish and English. The study was approved by the Quality Service of the “Fray Luis de Le6n” Teaching College, attached
to the Catholic University of Avila (UCAV). The research was performed in accordance with the Declaration of Helsinki of 1975.
2.2. Questionnaire

The questionnaire had 2 differentiated thematic blocks.
Block 1 Personal and Professional Characteristics

Questions included:

1. Gender

2. Age.
3. Place of residence.
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4. Qualification in aquatic lifesaving.
5. Educational level.
Block 2 Knowledge and identification of Rip Currents

Questions included:
1. Selection of a suitable area for bathing on a specific beach (Fig. 1).

2. Definition of rip current.
3. Identification of a rip current.
4. Actions in response to a rip current.

The questions had a multiple-choice format, where in five (5) questions only one answer could be chosen and, in three (3) of them,
several answers could be marked.

2.3. Participants

Once devised and written, the questionnaire was sent to registered users of an Spanish web page dedicated to the dissemination of
sports and health sciences. The inclusion criteria for participants were the following: They should; be over 18 years of age, have
Spanish nationality, reside in Spain, engage in physical activity in natural settings, and answer all the questions in the questionnaire.

Bearing in mind the period necessary for the distribution of the questionnaire through the different dissemination channels, access
to the questionnaire was maintained for 7 days, from May 12 to 19, 2022. A total of 422 people answered the questionnaire, of which
289, who met all the inclusion criteria, were selected.

2.4. Data analysis

Statistical analysis was carried out using statistical software (SPSS, version 22.0, SPSS Inc.). First, a descriptive analysis of the
answers obtained was carried out, converted into categorical variables and expressed in terms of percentages.

After this, a statistical analysis was carried out using contingency tables to search for associations between the different variables.
The Chi-square statistic was used to analyze said connections, and Cramér’s V statistics and the Odds Ratio were applied to analyze
their strength. The significance value stipulated in the study to demonstrate the association between the different variables was p <
0.05.

Pearson’s chi-square test is used to determine if there is a statistically significant difference between the expected frequency and the
observed frequencies in one or more categories of a contingency table. This allows knowing if there is an association between variables
that can be explained beyond chance. Cramer’s V is a measure that indicates the strength of the associations reflected in the Chi-Square
statistic. The values of this measure are between 0 and 1. If the association is less than 0.2, the strength of that association is weak, if it
is between 0.2 and 0.6 it is moderate, and if it is greater than 0.6 it is strong. Finally, the statistic called Odds Risk tells us the
probability of presenting an event compared to the probability of not presenting it.

3. Results
3.1. Descriptive analysis results

A total of 289 people answered the entire questionnaire (Table 1), 182 men (63.0%) and 107 women (37.0%). The age of the
participants was broken down into four sections: forty-six (46) people were between 18 and 24 years old (15.9%), fifty-nine (59)

between 25 and 34 (20.4%), one hundred and twenty-five (125) 35 to 50 (43.3%) and fifty-nine (59) from 51 to 65 years (20.4%).
Everyone surveyed resided in Spain, of which 200 (69.2%) lived on the coast and 89 (30.8%) lived inland. Regarding the educational

Fig. 1. Selection of a suitable area for bating utilized in the questionnaire.
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Table 1
Breakdown of independent variables in relation to dependent variables.
Variable Sub-variable Bathing zone (%) Definition of the current (%) Identification of the current (%) Responding to current (%)
General Correct 146 (50.5) 260 (90.0) 246 (85.1) 231 (80.0)
Incorrect 143 (49.5) 29 (10.0) 43 (14.9) 58 (20.0)
Gender Male 91 (50.0) 164 (90.1) 156 (85.7) 155 (85.1)
Female 57 (53.3) 96 (89.7) 90 (84.1) 93 (87.7)
Age 18 to 24 years 26 (45.8) 43 (93.5) 41 (89.1) 30 (64.4)
25 to 34 years 27 (56.5) 51 (86.4) 47 (79.7) 46 (78.3)
35 to 50 years 69 (55.2) 112 (91.5) 106 (84.8) 107 (86.3)
51 to 65 years 26 (51.2) 54 (89.5) 52 (88.1) 50 (84.7)
Residence Coastal 103 (51.5) 179 (89.5) 169 (84.5) 158 (79.4)
Inland 45 (50.6) 81 (91.0) 77 (86.5) 73 (82.0)
Education Secondary E. 18 (48.6) 29 (78.4) 25 (67.6) 22 (59.5)
Vocational Training 40 (56.3) 62 (87.3) 61 (86.7) 59 (82.9)
University E. 98 (54.1) 169 (93.4) 163 (90.1) 152 (84.3)
Lifeguard Yes 34 (69.4) 46 (93.9) 46 (93.9) 45 (91.8)
No 114 (47.5) 214 (89.2) 200 (83.3) 187 (77.8)

level, 37 people (12.8%) completed Secondary Education, 71 Vocational Training (24.6%) and 181 University Education (62.6%). It
was observed that two hundred and forty (240) people were not lifeguards (83.0%), compared to forty-nine (49) who were (17.0%). Of
the people who were lifeguards, forty (40) worked in aquatic facilities (81.6%) and nine (9) in natural aquatic spaces (18.4%).

It was also observed that twenty-seven (24) had less than 2 years of experience as a lifeguard (49.0%), fifteen of them (15), between
3 and 5 years (30.6%), and the remaining ten (10), between 5 at 10 years (20.4%).

In the second part of the questionnaire, in choosing the most suitable bathing area, it was broken down into: Zone 1 (24.9%), Zone 2
(8.7%), Zone 3 (9.3%), Zone 4 (25.3%), Zone 5 (4.8%), Zone 6 (1.4%), Zone 7 (11.8%) and Zone 8 (13.8%). The correct zones (1, 7 and
8) were selected by one hundred and forty-six (146) participants (50.5%), while the incorrect zones (2, 3, 4, 5 and 6), by one hundred
and forty-three (143), the remaining 49.5%.

Regarding the direct questions about rip currents, it was observed that two hundred and sixty (260) people (90.0%) selected one of
the correct answers in terms of its definition, compared to twenty-nine (29), who answered incorrectly (10.0%).

Furthermore, two hundred and forty-nine (249) people (86.2%) correctly answered how to accurately identify the current, but the
other forty (40) failed to do so (13.8%).

Finally, two hundred and thirty-one (231) people (80.2%) correctly answered how to respond to a rip current as opposed to the
remaining eighteen (57), who did not select any possible option (19.8%).

3.2. Statistical analysis results

The results obtained after the analysis from contingency tables are shown here. The aim was to establish connections between the
independent variables (sex, age, educational level, residence, lifeguard), and the dependent variables (choice of bathing area, defi-
nition, identification, and responses to a current).

3.2.1. Connections with the choice of bathing area

In this comparison, only one statistically significant association was observed (Table 2). This shows that the lifeguards tended to
correctly select the area chosen for bathing = 7.802; df = 1; p = 0.004; V = 0.164). Cramer’s V value was 0.164, which indicates
that there is a significant association, but its strength is weak. Lastly, the Odds Ratio indicates that they were 2.5 times more likely to
answer correctly than those who were not lifeguards (OR = 2.505). The percentage of lifeguards who chose the bathing area correctly
was 69.4%, while 47.5% of those who were not lifeguards were correct. The other variables were analyzed, but none of them showed
significant associations, therefore, the correct choice of the bathing area is not related to sex (p = 0.591), age (p = 0.359), educational
level (p = 0.508) or place of residence (p = 0.883). To establish the safe bathing zone in our study, based on the research conducted by
Wilks et al. (2016b) and after administering the questionnaire to an expert committee, it has been determined that zones 1, 7, and 8 are
considered safe. As indicated by the consulted literature (Aragén & de la Cruz, 2005), areas with white foam are identified as zones
without rip currents, whereas dark and deep areas are considered dangerous.

Table 2

Contingency table for “Bathing Area".
Independent variable b's df Sig. Cramér's V Odds Ratio
Sex (2 x 2) 0.289 1 0.591 0.032 0.877
Age (4 x 2) 0.359 3 0.359 0.106 -
Educational Level (3 x 2) 1.353 2 0.508 0.068 -
Residence (2 x 2) 0.021 1 0.883 0.090 1.038
Lifeguard (2x2) 7.802 1 0.004 0.164 2.505

x* = Chi squared; df = degree of freedom; sig. = statistical significance.
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3.2.2. Connections with the correct current definition

This comparison shows two statistically significant associations (Table 3). First, it is shown that there is a significant association
between being a lifeguard and the correct definition of a rip current (x2=8.230;df = 1; p =0.004; V= 0.169). Cramer’s V value was
0.169, which indicates that there is a significant association, but its strength is weak. Lastly, the Odds Ratio indicates that they were 5
times more likely to answer correctly than those who were not lifeguards (OR = 4.998). The percentage of lifeguards who correctly
defined a rip current was 93.9%, while 89.2% of those who were not lifeguards were correct. There is little difference in the per-
centages, which explains the low value of Cramer’s V.

In addition, it was observed how the educational level reached was also related to the probability of correctly defining a rip current
(x% = 8.376; df = 2; p = 0.015; V = 0.168). As before, Cramer’s V indicates that the association is weak. Participants who reached
secondary education responded correctly when identifying a rip current in 78,4% of cases, as opposed to the group that reached
vocational training, with 87.3% correct; and those who achieved university education, with 93.4% correct.

3.2.3. Association with the correct current identification

This comparison shows statistically significant associations in the same variables as the previous one (Table 4). In the first place, it
is shown that there is a significant association between being a lifeguard and the correct identification of a rip current (x? = 3.572; df =
1; p = 0.040; V = 0.110). Cramer’s V value was 0.110 which indicates that there is a significant association, but its strength is weak.
Lastly, the Odds Ratio indicates that they were 3 times more likely to answer correctly than those who were not lifeguards (OR =
3.067). The participants who were lifeguards responded correctly when identifying a current in 93.9% of cases, compared to 83.3%,
among the others.

Secondly, a significant association is observed again between the educational stage reached and the correct identification of a rip
current (x% = 12.056; df = 2; p = 0.002; V = 0.204). Cramer’s V value (V = 0.204) indicates that the strength of association is
moderate. Participants who reached secondary education responded correctly when identifying a return current in 67.6% of cases, as
opposed to the group that reached vocational training, with 86.7% correct; and those who achieved university education, with 90.1%
correct.

3.2.4. Connection with response to a current

In this comparison, three statistically significant associations are shown (Table 5). The first association is found again, in the
variable “lifeguard”. Lifeguards tend to select better how to act when faced with a rip current &= 3.807; df = 1; p = 0.034; V =
0.115). The Odds Ratio indicates that they were almost 2.5 times more likely to answer correctly (OR = 2.402).

As in the previous analyses, it was observed that the educational level is also related to the choice of how to act in a rip current. In
this case, people with a higher educational level tended to select a correct performance in a stream (x> =11.343;df=2; p<0.001; V=
0.235). Those who finished secondary education answered correctly in 59.5% of the cases, the group that completed vocational
training, 82.9%; and for those who completed university studies, 84.3%. Finally, in terms of age, a significant connection is observed
(x% =13.045; p = 0.005; V = 0.200), with younger participants being less likely to know how to answer correctly. The participants who
responded correctly to any of the action options before a current, was 64.4% in the age group of 18 to 24 years, 78.3% in the age group
of 25 to 34 years, the 86.3% in the 35-50 age group and 84.7% in the older age group, 51-65 years. In these last two comparisons, the
strength of the association is moderate (V = 0.235, V = 0.200).

It has been shown that the educational level has a significant association with the definition (p = 0.015), identification (p = 0.002)
and performance in the face of a rip current (p = 0.010). However, no explanation has been found for this association. Due to this,
another analysis has been carried out where it has been observed that the group with people with a university degree has more
lifeguards than the groups with lower degrees (Table 6).

It has been shown that the group with a secondary education degree has 2 lifeguards (5.4%), the group that has completed
vocational training has 10 (14.8%) and the group with a university degree has 41 (22.6%). This may indicate that the “academic
degree” variable is not responsible for the association with return knowledge, but that the number of lifeguards in each group may be
the real cause of said association (x> = 7.207; df = 2; p = 0.040; V = 0.147).

4. Discussion

In this study an attempt has been made to provide an initial information regarding the awareness and knowledge of rip currents in
an active adult population. Drowning is one of the highest causes of accidental death in the world [1] and accidents due to water

Table 3

Contingency table for “Current Definition”.
Independent variable IS df Sig. Cramér's V Odds Ratio
Sex (2 x 2) 0.011 1 0.915 0.060 1.044
Age (4 x 2) 1.618 3 0.655 0.075 -
Educational Level (3x2) 8.376 2 0.015 0.168 -
Residence (2 x 2) 0.156 1 0.693 0.023 0.842
Lifeguard (2x2) 8.230 1 0.004 0.169 4.998

x* = Chi squared; df = degree of freedom; sig. = statistical significance.
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Table 4

Contingency table for “current identification”.
Independent variable s df Sig. Cramér's V Odds Ratio
Sex (2 x 2) 0.039 1 0.483 0.012 1.067
Age (4 x 2) 2.658 3 0.447 0.096 -
Educational Level (3x2) 12.056 2 0.002 0.204 -
Residence (2 x 2) 0.259 1 0.374 0.030 0.835
Lifeguard (2x2) 3.572 1 0.040 0.110 3.067

x* = Chi squared; df = degree of freedom; sig. = statistical significance.

Table 5

Contingency table for “correct response to a current”.
Independent variable b df Sig. Cramér's V Odds Ratio
Sex (2 x 2) 0.444 1 0.303 0.039 0.821
Age (4x2) 15.930 3 <0.001 0.235 -
Educational Level (3x2) 11.343 2 0.010 0.200 -
Residence (2 x 2) 0.528 1 0.285 0.043 0.798
Lifeguard (2x2) 3.807 1 0.034 0.115 2.402

x? = Chi squared; df = degree of freedom; sig. = statistical significance.

Table 6

Contingency table for “lifeguard".
Independent variable P's df Sig. Cramér's V Odds Ratio
Educational Level (3x2) 7.207 2 0.040 0.147 -

x? = Chi squared; df = degree of freedom; sig. = statistical significance.

currents in natural environments are a documented issue in the scientific literature [24,32,33,43-47].

Initial results show that half of the respondents could not correctly determine a suitable bathing area in a photograph of a natural
beach. Similar results have been found in earlier studies [27,29,30,32-34]. However, at a general level, it was observed that the
population surveyed was capable of correctly defining and identifying a current (>85%).

Regarding this question, a study by Wilks et al. [41], observed lower levels than those found in ours, because the respondents had to
directly write a definition of a rip current and not simply select the correct definition from several options.

In addition, it has been analyzed if the professional lifeguards of this population have greater knowledge about rip currents than
those who are not. It has been shown that lifeguards have greater knowledge about the correct choice of bathing area, as well as about
rip currents than those who are not (p < 0.05). Lifeguards have a greater mastery of rip currents and a greater knowledge of how they
work, due to the specific training on aquatic safety that they receive before starting their profession.

This confirms the importance of the presence of lifeguards on beaches, since, according to a report published by MAPFRE Foun-
dation (Mutualidad de la Agrupacién de Propietarios de Fincas Rusticas de Espana), the preventive task most commonly performed by
lifeguards on Blue Flag beaches is changing the flag and bathing area, while the fifth most common was informing bathers about rip
currents [14].

More accurate identification and better response to rip currents among lifeguards demonstrates, once again, the importance of their
presence on beaches. In their interventions in the aquatic environment, the percentage of deaths drops from 51% to 26% if the accident
occurs where lifeguards are present [48].

Furthermore, it has been observed that younger people are at a greater risk of drowning due to greater exposure to the aquatic
environment and an over-confidence in their abilities in the water [31,42,43,49-51]. In addition, in drownings where alcohol con-
sumption is involved, most of the victims are young people [1].

In our study, we found that the youngest respondents, between the ages of 18 and 24, tended to give the wrong answer as to how to
respond to a rip current (p < 0.05). All the factors above, combined with a greater ignorance of currents, make this group especially
vulnerable.

However, after a subsequent statistical analysis, it has been observed that the group with a university degree had a greater number
of lifeguards than the groups with lower degrees (p < 0.05). This may mean that knowledge about rip currents is not directly related to
the educational level, but rather to the possibility of being a lifeguard. In this regard, more studies are necessary to be able to draw
objective conclusions.

In relation to this, as in other studies, it has been found that the general public may claim to know how to recognize a rip current,
but they are rarely able to identify it in a beach photograph, instead choosing a dangerous area as the ideal location for swimming [27,
32].

62% of the university students consulted know what a rip current is, but 64% of these were not able to identify one [27]. In
accordance with this, the understanding, perception, and behavior of people in the face of the danger that rip currents represent have
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been studied, establishing that around 87% of people were not able to identify rip currents at the beach [30,34,50,51].

Finally, as in other studies [32], it is certain that one of the limitations of this study is not being able to use a moving image, nor one
where other beach users are visible, both of which could give clues about where would be the best location to bathe on a day at the
beach. In this respect, future lines of research are proposed, using real images on video, so that the danger can be analyzed in situ. In
this way, it would be possible to get users closer to the reality of identifying risks in these natural aquatic environments.

5. Conclusions

At a social level, education into the prevention of aquatic accidents must be pursued and encouraged. As observed in the study,
greater learning about currents (define them, visualize them, avoid them ...) increases the likelihood of avoiding water accidents and
drowning. In the case of being caught in a current, more knowledge helps prompt a safer response, which may in turn save your life.

Bathers with basic knowledge of rip currents would be significantly more likely to avoid being caught in one. For precisely this
reason, it is important to educate and raise awareness among the population about this risk. Basic knowledge of rip currents is an
essential component of an overall focus on reducing drowning on beaches.

Bathers clearly need to know how a current is identified, and how to avoid unintentionally wading into one. Therefore, as in other
studies, it is suggested that lessons related to knowledge about first aid and safety in the aquatic environment should form part of basic
educational content.

Furthermore, it is necessary to emphasize the importance of having lifeguards available in natural bathing areas, since they have
shown greater knowledge about currents than the rest of the participants.

Al last, it is also necessary to continue research into aspects related to rip currents and create a national prevention drowning plan
in order to try to reduce the number of drownings and aquatic accidents.
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