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ABSTRACT
Background  Lifeguards are integral to beach safety 
and collect data which is used for a variety of purposes, 
although guidelines and best practice have yet to be 
established. This study served to identify and characterise 
existing beach lifeguard service provider (BLSP) data 
collection procedures in order to identify the degree of 
uniformity and areas for improvement.
Methods  The ’International Beach Lifeguard Data 
Collection and Reporting’ online survey was distributed 
via the International Drowning Researchers’ Alliance 
to BLSP supervisors and managers. The survey included 
questions on beach conditions and lifeguard activity data 
collection practices, and respondent’s opinions on their 
own BLSP’s methods.
Results  Variability in data collection practices was 
evident in surveys obtained from 55 lifeguard leaders 
in 12 countries. Discrepancies exist in definitions 
for ’rescue’ among BLSPs, a significant amount of 
information related to beach conditions are recorded and 
beach visitation is primarily obtained by visual estimate. 
Respondents expressed challenges with getting frontline 
staff to collect information in the field and ensuring 
reporting consistency between recorders. They identified 
rescue victim demographic factors as key data they 
would like to collect in the future.
Conclusions  Inconsistencies in lifeguard data collection 
present challenges to operations, safety education and 
prevention efforts, research and policy relying on these 
data. Variation in definitions, methods and collected 
variables generally restricts analysis to a single BLSP with 
limited generalisability to other beach settings. Some 
gaps in lifeguard data collection may soon be addressed 
by technology, but developing uniform, internationally 
acceptable standards and definitions should be 
prioritised.

BACKGROUND
Drowning is a major global health problem, and 
the placement of trained lifeguards on recreational 
beaches is a principle prevention strategy.1 2 Glob-
ally, beach lifeguard or lifesaving service providers 
(BLSPs) range in size and scope, vary in their util-
isation of technology and specialised equipment, 
may function with volunteers and/or professionals 
under different qualification standards, and manage 
risk through a variety of methods. Regardless of the 
differences, a core responsibility of most BLSPs is to 
record data on daily activities and physical, meteo-
rological and social beach conditions.

These data are important for a variety of 
purposes. Daily registered operational data allow 
for time series analysis of activity trends that are 
useful for planning the fluid deployment of life-
guard resources and assets, can be used for systems 
improvement and are the basis of public-facing 
annual reports.3–5 Injury prevention and public 
health communities rely on these data for epidemi-
ological research and primary prevention efforts.6–9 
Researchers also use lifeguard recorded informa-
tion to investigate physical and socioenvironmental 
controls on the occurrence of surf-zone injuries 
and drowning,10–12 particularly in relation to rip 
currents, which are considered the main hazard to 
bathers and swimmers on surf beaches.13

Collectively, these efforts share the goal of 
using accurate, precise data to reduce the burden 
of drowning and injury. Although lifeguard data 
are often the basis for research and operational 
decision-making, their collection remains prob-
lematic. The experience of the authors working 
with BLSPs has identified significant variability in 
the quality and content of existing data collection 
practice by lifeguards. Although data collection 
is an established core responsibility, the reasons 
for collecting particular variables at any given 
BLSP are not clear. Moreover, recording data 
may conflict with supervision responsibilities, 
presenting major barriers to the quality of life-
guard collected data.14

Currently, no international recommendations 
exist on how BLSPs should collect or report data. 
BLSPs may not be collecting the same variables, 
reporting in the same way, or using the same meth-
odologies or definitions. Some may not collect data 
at all or gather only rudimentary summary counts 
which limit reproducibility. This lack of standard-
isation has hampered research related to open 
water lifesaving activities by limiting studies to a 
single BLSPs’ collection system, thereby resulting in 
outcomes that are specific to particular geographic 
regions and environmental conditions and lack 
generalisability.

This study aimed to identify and characterise 
existing data collection procedures used by global 
beach lifeguard service providers in order to iden-
tify key data gaps, inconsistencies and opportunities 
for improvement. As the first attempt to describe 
such procedures, this study focused on common 
lifeguard data categories including beach condi-
tions, rescues and crowd counts.
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METHODS
To better understand existing lifeguard data collection methods 
and practice around the world, a convenience sample of BLSP 
leadership representatives (eg, lifeguard chiefs, managers or 
supervisors—referred to as ‘respondents’ herein) was surveyed 
using an online survey in Google Forms. The ‘International 
Beach Lifeguard Data Collection and Reporting’ survey included 
a total of 35 questions containing multiple-choice, Likert scale, 
number inputs and open answer questions. Survey questions 
collected information related to six themes: (1) the BLSP repre-
sented; data collection practices related to (2) weather and ocean 
conditions (beach conditions henceforward); (3) preventative 
actions, (4) rescues; (5) other lifeguard activity; and (6) opinions 
on lifeguard data collection. The full survey is provided in online 
supplementary file 1.

The online survey was piloted by two lifeguard leaders who 
offered recommendations and identified technical problems 
with the form, and reported that the survey took approximately 
30 min to complete. Respondents were required to represent a 
lifeguard department, agency, or organisation (BLSP) respon-
sible for providing lifeguards at a particular surf beach, or larger 
geographical region that included surf beaches. Participants 
were directed to a written participant information statement 
at the start of the survey, which provided details on the survey, 
including consent.

The online survey began receiving responses at ​LGDataSurvey.​
com on 8 April 2019 and remained open through 18 November 
2019. The survey link was disseminated via email and social 
media through the International Drowning Researchers’ Alli-
ance, a non-profit network of researchers and practitioners 
dedicated to promoting safer aquatic environments through 
evidence-based research. As such, it was not possible to deter-
mine the response rate using this dissemination method. It was 
hoped that surveys would be obtained from at least 25 unique 
BLSPs.

Responses to multiple-choice questions were coded according 
to the responses available for each question and summarised 
for analysis. For this exploratory descriptive study, we reported 
frequencies, sums and percentages for multiple choice and Likert 
scale questions. We used theoretical thematic analysis to eval-
uate answers to open-ended questions in order to provide more 
in-depth understanding for the following aspects of the survey: 
rescue definitions, future data collection items and data collec-
tion challenges in the BLSP.15 The online form automatically 
collated survey responses into a spreadsheet, which was then 
loaded for analysis in Microsoft Excel V.16.35, Tableau Desktop 
V.2020.1, and R Studio V.4.0.1 (Computer Software).

RESULTS
A total of 57 respondents from 12 different countries completed 
surveys and 55 were used in analysis; one participant identi-
fied they did not represent a BLSP and did not complete the 
survey, and one survey was excluded as researchers were not 
able to verify that it actually represented a BLSP. The majority 
were from the USA and Australia (n=24, 43.6%; and n=17, 
10.9%; respectively); three responses (5.45%) came from the 
Ireland, two (3.6%) each from Spain and South Africa, and one 
(1.8%) each from Argentina, Brazil, Italy, the Netherlands, New 
Zealand, Sweden and the UK. Forty-five respondents (81.9%) 
were the only representative from their BLSP; 10 (18.1%) iden-
tified as working for the same organisation as another respon-
dent, but were included for analysis as their job title and work 
location indicated different responsibilities and geographical 

areas of responsibility. Respondents were mostly male (n=49; 
89%) and collectively represented over 8400 professional (paid) 
and 6300 volunteer lifeguards.

Respondents reported wide-ranging practices related to the 
recording of beach conditions, rescue data and crowd counts 
(figures  1–3, respectively). Multiple definitions for ‘rescue’ 
were reported. Many respondents (n=22, 40%) indicated a 
rescue required physical assistance or contact from a lifeguard, 
while some others (n=3, 5.4%) noted any help from a lifeguard 
counted as a rescue without providing further descriptive infor-
mation. Multiple respondents (n=9, 16.3%) defined rescue as 
only those situations of extreme consequence, using subjective 
descriptors such as ‘life-threatening’, ‘loss of life’, ‘imminent 
peril’, ‘grave danger’ and ‘serious injury or death’. Still, others 
(n=5, 9.1%) clarified that a rescue required use of equipment 
such as a rescue buoy, board or jet ski.

Respondents reported varied levels of confidence in their 
BLSP data collection culture and accuracy (figure  4). When 
asked which key data points they would like to see added to their 
collection practice, 21.8% (n=12) mentioned person-related 
demographic factors (eg, age, gender, residence, ethnicity, etc) 
of those rescued or aided. Other responses described a desire to 
move towards accurate time and location information and a way 
to determine the severity of the rescue. Responses to a question 
about challenges in lifeguard data collection included comments 
on: difficulties with staff training and diligence of employees to 
collect data (n=13, 23.6%), crowd count methodologies (n=10, 
18.2%), inconsistency in methodology and definitions (n=7, 
12.7%), the time it takes to document given that lifeguards are 
busy (n=5, 9.1%) and issues with data accuracy (n=5, 9.1%).

DISCUSSION
This study is the first effort to describe global data collection 
practices of BLSPs. Accurate and precise data are important for 
defining injury risk factors which inform countermeasures.16 
Interventions, programmes and policies which seek to reduce the 
incidence and burden of injury and drowning on ocean beaches 
therefore require high-quality information from these settings. 
High variability exists among the studied BLSPs in terms of the 
type of data recorded, definitions of key variables such as rescue, 
and the methodologies employed to gather these data; similar 
to data recording challenges reported from other emergency 
services.17 18 Here, we frame implications of these findings with 
reference to lifeguard recorded data on beach conditions, rescues 
and crowd counts; culminating in recommendations and broad 
considerations for the lifeguard and beach safety communities.

Beach conditions data
Most BLSPs collect data on beach condition variables, primarily 
recorded day to day by different lifeguards and usually by visual 
estimates. While lifeguards are typically experienced beach 
persons, measurement error likely exists due to subjective collec-
tion methods. First, interobserver reliability, the agreement 
among environmental condition measurements between different 
recorders, is unknown, but likely to reflect some inconsistency. 
Second, the validity of these measurements, the degree to which the 
recorded data reflects the truth, has not been established. In fact, 
recent work from New Zealand found systematic underprediction 
of breaking wave height by lifeguards; bias potentially induced, 
not reduced, by ocean experience.19 Beach conditions data are 
important for operations management and beach safety research, 
and lifeguards spend significant time manually registering these 
data while other external monitoring systems potentially capture 
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Figure 1  Lifeguard data collection practices related to beach conditions information. Note: categories may not add to 100% due to missing values 
or multiple items selected. ‘Both paper and electronic systems’ refers to BLSP who use both or a combination of paper and electronic recording 
instruments.
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this information more consistently and accurately. This raises an 
important question: do lifeguards still need to subjectively collect 
and record beach conditions information?

Lifeguard rescue data
We found wide variability in how BLSPs defined rescue. Both 
the 2006 and 2014 editions of Drowning discussed the issue 
and a specific call for consensus agreement on rescue termi-
nology was the closing recommendation of The Science of Beach 
Lifeguarding,20–22 yet no further standardisation efforts have 
occurred. Physical assistance from a lifeguard delineates rescue 
from other activities for many BLSPs; however, others count 
only the most serious life-threatening events as rescues. Political, 
budgetary or cultural factors may influence a BLSPs utilisation of 
definitions that are more or less sensitive or specific.

Regardless of rescue definition antecedents, these discrep-
ancies make data comparisons between lifeguard BLSPs diffi-
cult and introduce elements of unreliability in any assessments 

undertaken at a regional, national or international scale. For 
example, the limiting nature of the non-standardised defini-
tions was evident in our dataset as any question related to rescue 
information from the respondent’s BLSP was dependent on their 
own definition. Thus, information on data collection practices 
presented in figure 2 may relate to rescue incidents that vary in 
severity and response.

Considering aforementioned limitations, wide-ranging prac-
tices for rescue data collection were reported. Lifeguards collect 
several data points related to the person rescued which have 
previously been identified as risk factors for drowning including 
age,23 gender,24 alcohol,25 residence location,26 swimming 
ability27 and ethnicity.28 Environmental conditions that life-
guards record during rescue events have been documented as 
risk factors via analysis of drowning or rescue events to a lesser 
extent,6 29 30 and still some rescue-related information collected 
by lifeguards has no link with current evidence-based data. Of 

Figure 2  Data and collection practices related to lifeguard rescues. Note: categories may not add to 100% due to missing values or multiple items 
selected. The survey identified 49 unique Cause for Rescue categories; this figure shows the top 20.
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note, no study to our knowledge has evaluated the interaction 
between environmental and person-based factors, which would 
greatly advance our understanding of rescue aetiology.

Additionally, some respondents (n=12, 21.8%) reported 
not recording the time the rescue took place, a critical element 
required to link rescue data to potential environmental contrib-
uting factors such as ocean (wave, tide) and weather conditions. 
Striving to record rescue data in near real time also likely reduces 
reporting error due to recall bias. This limitation to data accu-
racy was supported by comments from some of the lifeguard 
manager respondents who identified challenges involved in 
getting lifeguards to “remember everything that happens over 
the eight hour day” [Respondent 5] or “report their entire day of 
activity at the end of the day” [Respondent 26].

Rescued person demographics, important for prevention and 
education efforts, were the most frequently cited type of desired 
data identified by respondents and acknowledged as difficult to 
acquire. Accurate recording of these data has also proven diffi-
cult in EMS settings as providers are focused on care and patients 
in distress might not be able to give accurate demographic infor-
mation.31 In the beach lifeguard context, Williamson noted diffi-
culties in locating the person for interview post rescue,14 and 
respondents in our survey cited privacy concerns, uncoopera-
tive victims and time constraints during high activity periods as 
additional barriers to collecting accurate demographic data. For 
example, [Respondent 21] commented: “If details of a victim 
can be obtained, they are sometimes recorded, it depends on 
the seriousness of the incident. Time-wise, …, sometimes it is 
too busy to record information”. Although important, it may be 
an unrealistic expectation to include the collection and docu-
mentation of rescue victim demographic data in all routine life-
guard surveillance systems. If needed for research or education 
purposes, researchers and lifeguard managers could plan active 
location and BLSP-specific collection methods and consider the 
use of non-lifeguard data collectors,14 or sampling techniques to 
reduce the burden on lifeguards.

Crowd count data
Visual estimation is the predominant practice for documenting 
beach visitation and was recognised by survey respondents 
and previous research as being imprecise.32 This information 

is essential for operational purposes and many respondents 
expressed a desire for more than an “attendance guestimate” 
[Respondent 12] in the future. Accurate beach and in-water 
crowd counts are useful for government and land management 
services and are critical for epidemiological and environmental 
research in relation to determining hazard exposure. Video 
imaging for coastal management purposes has been used to esti-
mate beach attendance for over a decade,33 and emerging tech-
nology may make accurate crowd counts more accessible for 
BLSPs and researchers in the future.34

Recommendations
In the absence of established guidelines or best practices, results 
from this study support three important recommendations: (1) 
development of standardised ‘case’ definitions for lifeguards; 
(2) recording of timestamped activity; and (3) transition from 
less precise manual based to more precise technology-based data 
recording.

Evidence of inconsistencies here underscore the need for 
consensus-based definitions of relevant lifeguard data terms. This 
study focused on rescue as a first step in documenting lifeguard 
data practices but the vast majority of lifeguard interventions are 
preventative,4 8 and their recording may be even more problem-
atic than the easier to quantify rescue event. Defining relevant 
terms and identifying core and supplemental data variables to be 
collected, similar to the Utstein-style for the Uniform Reporting 
of Data from Drowning,35 could make lifeguards more efficient 
in their operations and greatly assist related research activities.

Records of individual activities, particularly rescues, with 
associated times and other available metadata are required for 
robust research.36 Time-stamped event records allow for linkage 
to other datasets including hospital and EMS records, or weather 
and ocean monitoring systems. Accurate and precise collection 
of these data is critical for research related to lifeguard manage-
ment and effectiveness, and linking for events to environmental 
factors related to beach hazards and safety. Without comprising 
water safety responsibilities, BLSP should strive to record data 
in as near real time as possible to reduce recall bias and improve 
validity.

New technology, and innovative uses of existing technology, 
have potential for substantial impact on lifeguard operations 

Figure 3  Lifeguard data collection practices for counting beach crowds.
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Figure 4  Respondent perspectives on lifeguard data collection.
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globally. Computer-aided dispatch systems,4 tablet computers37 
and smart phones/watches are allowing for faster, more efficient 
and precise recording of lifeguard activities. Additionally, the 
availability of environmental data captured by existing publicly 
available weather and ocean monitoring systems represents an 
opportunity for major reduction in lifeguard workload. Where 
these systems exist, the elimination of routine visual/manual 
recording of beach, ocean and weather conditions is possible.

Technology has the potential to: (1) substantially reduce 
documentation time of lifeguard activity in the field, which is 
known barrier to data collection; (2) provide timely updates on 
activity, which is vital for managers and decision-makers; and 
(3) allow for seamless automatic linkage to other data systems, 
streamlining the first two recommendations. Although poten-
tially ‘game-changing’ technological solutions may still be in 
developmental stages, standardisation across the beach lifeguard 
industry, especially regarding case definitions, should remain a 
priority.

Finally, several respondents noted difficulties in getting life-
guard staff to participate in data collection and acknowledged 
some uncertainty regarding the quality of existing data obtained 
(figure 4). Acceptance of data collection duties as a core compo-
nent of the job is crucial for lifeguard improvement in this area.36 
Motivated focus on data collection, standard operating proce-
dures and training have improved reporting in EMS and hospital 
settings.38–40 Acceptance may also be bolstered by inclusion in a 
feedback process where lifeguards see and understand the results 
of their data collection activities. Lifeguard data recorders, not 
just managers, should be included in the design, evaluation and 
improvement of collection systems, especially as new technology 
becomes available.

Limitations
This online survey may be subject to precision errors and forms 
of selection and response bias as it did not undergo test–retest 
validation procedures, was disseminated through the authors’ 
networks and via social media and received a limited number 
of responses. As previously discussed, not providing a specific 
definition for rescue severely limited the information gathered 
on those activities, but provided useful insight, nonetheless. 
Although the responses from this survey were predominantly 
from Australia and the USA, both countries have multiple BLSPs 
with different lifeguard reporting practices and also extend 
across a range of ocean beach and wave climate environments. If 
more countries were represented in this survey, we would expect 
to find more, not less, variability in data collection practices. 
The most important limitation of this work is the fact that all 
respondents were from high or upper middle income counties, 
which account for a small percentage of the global drowning 
burden and likely do not reflect the reality of lifeguard origina-
tions operating in lower resource settings.

CONCLUSIONS
Inconsistencies in data variable collection, methods and defi-
nitions present barriers to the expansion of evidence in beach 
lifeguarding, a field already lacking scientific basis for many 
activities. This information is critical for evidence-based 
decision-making by lifeguard managers. Understanding the 
nature of commonly occurring beach hazards guides interven-
tions that seek to reduce the occurrence of rescue, injury and 
drowning. Efforts to establish consensuses guidelines and defi-
nitions for lifeguard data collection would have far-reaching 

effects in the field of beach lifeguarding and related physical, 
social and hazards-based research and injury and drowning 
prevention activities.

What is already known on this subject

►► Recording valid, reliable and unbiased data is a major 
challenge for open water lifeguards.

►► Data collected by lifeguards are used in a variety of 
disciplines and are important to injury and drowning 
prevention efforts.

►► No formal national or international lifeguard data collection 
guidelines exist.

What this study adds

►► There is substantial variability in beach lifeguard data 
collection practices.

►► A uniform definition of the term ‘rescue’ would improve 
multicentre research and data collection.

►► Recommendations to improve data collection among 
beach lifeguards is summarised in three points: (1) develop 
standardised ‘case’ definitions for lifeguards; (2) record 
timestamped lifeguard activity; and (3) transition from 
manual-based to technology-based data recording.

Acknowledgements  The authors thank the study participants for their time and 
effort in completing this survey, and the IDRA members who helped recruit survey 
respondents.

Contributors  WK and RB led study conceptualisation and survey development 
with input from AS, ACQ, JS, DS and JW. WK, RB and AS were involved in data 
analysis. WK and RB drafted the paper. AS, ACQ, JS, DS and JW reviewed it, 
suggested changes and approved the final document.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not required.

Ethics approval  The University of New South Wales Human Research Ethics 
Advisory Panel approved the survey under project number HC1900896.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  No data are available. Participants of this study did 
not agree for their data to be shared publicly, so supporting data are not available.

ORCID iDs
William Koon http://​orcid.​org/​0000-​0003-​4708-​4347
Andrew Schmidt http://​orcid.​org/​0000-​0001-​8946-​1310
Ana Catarina Queiroga http://​orcid.​org/​0000-​0001-​8395-​1837
Justin Sempsrott http://​orcid.​org/​0000-​0001-​7891-​9306
David Szpilman http://​orcid.​org/​0000-​0003-​3961-​3640
Jonathon Webber http://​orcid.​org/​0000-​0003-​4144-​0566
Robert Brander http://​orcid.​org/​0000-​0002-​7268-​2587

REFERENCES
	 1	 World Health Organization (WHO). Global report on drowning: preventing a leading 

killer. Geva, Switzerland: World Health Orginization, 2014. https://​apps.​who.​int/​iris/​
bitstream/​handle/​10665/​143893/​9789241564786_​eng.​pdf;​jsessionid=​A4EE​C103​
06CA​B16E​E75B​1C73​A60D91EF?​sequence=1

	 2	 Szpilman D. Drowning. In: Tipton M, Wooler A, eds. The science of beach Lifeguarding. 
Boca Raton, FL: CRC Press, Taylor & Francis Group, 2016: 143–60.

	 3	 Fricker T, Dix D. Exploring the effect of lifeguard preventative actions on beach safety. 
Poole, United Kingdom: Royal National Lifeboat Institute, 2015. https://​rnli.​org/-/​
media/​rnli/​downloads/​15864-​lifeguard-​preventative-​action-​report.​ashx?​la=​en

 on July 31, 2020 by guest. P
rotected by copyright.

http://injuryprevention.bm
j.com

/
Inj P

rev: first published as 10.1136/injuryprev-2020-043793 on 31 July 2020. D
ow

nloaded from
 

http://orcid.org/0000-0003-4708-4347
http://orcid.org/0000-0001-8946-1310
http://orcid.org/0000-0001-8395-1837
http://orcid.org/0000-0001-7891-9306
http://orcid.org/0000-0003-3961-3640
http://orcid.org/0000-0003-4144-0566
http://orcid.org/0000-0002-7268-2587
https://apps.who.int/iris/bitstream/handle/10665/143893/9789241564786_eng.pdf;jsessionid=A4EEC10306CAB16EE75B1C73A60D91EF?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/143893/9789241564786_eng.pdf;jsessionid=A4EEC10306CAB16EE75B1C73A60D91EF?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/143893/9789241564786_eng.pdf;jsessionid=A4EEC10306CAB16EE75B1C73A60D91EF?sequence=1
https://rnli.org/-/media/rnli/downloads/15864-lifeguard-preventative-action-report.ashx?la=en
https://rnli.org/-/media/rnli/downloads/15864-lifeguard-preventative-action-report.ashx?la=en
http://injuryprevention.bmj.com/


Koon W, et al. Inj Prev 2020;0:1–8. doi:10.1136/injuryprev-2020-0437938

Original research

	 4	 Koon W, Rowhani-Rahbar A, Quan L. The ocean lifeguard drowning prevention 
paradigm: how and where do lifeguards intervene in the drowning process? Inj Prev 
2018;24:296–9.

	 5	 Surf Life Saving Australia. National coastal safety report 2019. Sydney: Surf Life 
Saving Australia, 2019. https://www.​surflifesaving.​com.​au/​sites/​site.​test/​files/​SLSA%​
20National%​20Coastal%​20Safety%​20Report%​202019%​20%​282%​29.​pdf

	 6	 Morgan D, Ozanne-Smith J. Surf lifeguard rescues. Wilderness Environ Med 
2013;24:285–90.

	 7	 Harada SY, Goto RS, Nathanson AT. Analysis of lifeguard-recorded data at Hanauma 
Bay, Hawaii. Wilderness Environ Med 2011;22:72–6.

	 8	 Szpilman D, de Barros Oliveira R, Mocellin O, et al. Is drowning a mere matter of 
resuscitation? Resuscitation 2018;129:103–6.

	 9	 Moran K, Webber J. Leisure-related injuries at the beach: an analysis of lifeguard 
incident report forms in New Zealand, 2007-12. Int J Inj Contr Saf Promot 
2014;21:68–74.

	10	 Brander RW. Beach safety research. In: Finkle C, Makowski C, eds. Encyclopedia of 
coastal science. encyclopedia of earth sciences series. Cham: Springer, 2018.

	11	 Puleo JA, Hutschenreuter K, Cowan P, et al. Delaware surf zone injuries and 
associated environmental conditions. Nat Hazards 2016;81:845–67.

	12	 Castelle B, Scott T, Brander R, et al. Environmental controls on surf zone injuries on 
high-energy beaches. Nat Hazards Earth Syst Sci 2019;19:2183–205.

	13	 Castelle B, Scott T, Brander RW, et al. Rip current types, circulation and hazard. Earth-
Sci Rev 2016;163:1–21.

	14	 Williamson A. Feasibility study of a water safety data collection for beaches. J Sci Med 
Sport 2006;9:243–8.

	15	 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 
2006;3:77–101.

	16	 McClure R, Stevenson M, McEvoy S. Intervention Development – Introduction. In: 
McClure R, Stevenson M, McEvoy S, eds. The scientific basis of injury prevention and 
control. Melbourne: IP Communications, 2004: 175–201.

	17	 Grant RJ, Gregor MA, Beck PW, et al. A comparison of data sources for motor vehicle 
crash characteristic accuracy. Acad Emerg Med 2000;7:892–7.

	18	 Tønsager K, Krüger AJ, Ringdal KG, et al. Data quality of Glasgow coma scale and 
systolic blood pressure in scientific studies involving physician-staffed emergency 
medical services: systematic review. Acta Anaesthesiol Scand 2020;64:888–909.

	19	 Pitman SJ, Lee D. Determining the accuracy of visual wave height observations 
and the perception of Surf-Zone hazards made by lifeguards. J Coast Res 
2019;35:776–83.

	20	 Williamson A, Gilchrist J. Data Registration for Lifesaving Organizations. In: Bierens 
J, ed. Drowning: prevention, rescue treatment. 1st edn. Berlin; New York: Springer, 
2006: 169–73.

	21	 Moran K. Towards a Definition of Aquatic Rescue. In: Bierens J, ed. Drowning: 
prevention, rescue treatment. 2nd edn. Berlin; New York: Springer, 2014: 393–7.

	22	 Wooler A, Tipton M. Future additions and further research. In: Tipton M, Wooler A, eds. 
The science of beach Lifeguarding. Boca Raton, FL: CRC Press, Taylor & Francis Group, 
2016: 281–5.

	23	 Bessereau J, Fournier N, Mokhtari T, et al. Epidemiology of unintentional drowning in 
a Metropolis of the French Mediterranean coast: a retrospective analysis (2000-2011). 
Int J Inj Contr Saf Promot 2016;23:317–22.

	24	 Matthews BL, Andrew E, Andronaco R, et al. Epidemiology of fatal and non-fatal 
drowning patients attended by paramedics in Victoria, Australia. Int J Inj Contr Saf 
Promot 2017;24:303–10.

	25	 Driscoll TR, Harrison JA, Steenkamp M. Review of the role of alcohol in drowning 
associated with recreational aquatic activity. Inj Prev 2004;10:107–13.

	26	 Peden AE, Barnsley PD, Queiroga AC. The association between school holidays and 
unintentional fatal drowning among children and adolescents aged 5-17 years. J 
Paediatr Child Health 2019;55:533–8.

	27	 Brenner RA, Taneja GS, Haynie DL, et al. Association between swimming lessons 
and drowning in childhood: a case-control study. Arch Pediatr Adolesc Med 
2009;163:203–10.

	28	 Quan L. Risk Factors for Drowning: Culture and Ethnicity. In: Bierens J, ed. Drowning: 
prevention, rescue treatment. 2nd edn. Berlin; New York: Springer, 2014: 127–30.

	29	 Koon W, Rowhani-Rahbar A, Quan L. Do wave heights and water levels increase 
Ocean lifeguard rescues? Am J Emerg Med 2018;36:1195–201.

	30	 Castelle B, Scott T, Brander R, et al. Wave and tide controls on RIP current activity and 
drowning incidents in Southwest France. J Coastal Res 2020;95:769–74.

	31	 Brice JH, Friend KD, Delbridge TR. Accuracy of EMS-recorded patient demographic 
data. Prehosp Emerg Care 2008;12:187–91.

	32	 King P, McGregor A. Who’s counting: an analysis of beach attendance estimates and 
methodologies in southern California. Ocean Coast Manag 2012;58:17–25.

	33	 Guillén J, García-Olivares A, Ojeda E, et al. Long-Term quantification of beach users 
using video monitoring. J Coastal Res 2008;246:1612–9.

	34	 Lee J, Park J, Kim I, et al. Application of vision-based safety warning system to 
Haeundae beach, Korea. J Coast Res 2019;91:216–20.

	35	 Idris AH, Bierens JJLM, Perkins GD, et al. 2015 revised Utstein-Style recommended 
guidelines for uniform reporting of data from Drowning-Related resuscitation: an 
ILCOR Advisory statement. Circ Cardiovasc Qual Outcomes 2017;10:e000024.

	36	 Holder Y, Peden M, Krug E. Injury surveillance guidelines. Geneva: World Health 
Orginization, 2001. https://www.​who.​int/​violence_​injury_​prevention/​publications/​
surveillance/​surveillance_​guidelines/​en/

	37	 Kaholokula L. Kaua’i County first to use new method of data collection for ocean 
safety. KITV4 Island News, 2019. Available: https://www.​kitv.​com/​story/​40851011/​
kauai-​county-​first-​to-​use-​new-​method-​of-​data-​collection-​for-​ocean-​safety [Accessed 
20 Jan 2020].

	38	 Tønsager K, Rehn M, Ringdal KG, et al. Collecting core data in physician-staffed pre-
hospital helicopter emergency medical services using a consensus-based template: 
international multicentre feasibility study in Finland and Norway. BMC Health Serv 
Res 2019;19:151.

	39	 Francis RCE, Schmidbauer W, Spies CD, et al. Standard operating procedures as a tool 
to improve medical documentation in preclinical emergency medicine. Emerg Med J 
2010;27:350–4.

	40	 Bird C, Shea A, Michie CA, et al. A simple intervention improves the recording 
of vital signs in children presenting to the emergency department. Emerg Med J 
2009;26:698–700.

 on July 31, 2020 by guest. P
rotected by copyright.

http://injuryprevention.bm
j.com

/
Inj P

rev: first published as 10.1136/injuryprev-2020-043793 on 31 July 2020. D
ow

nloaded from
 

http://dx.doi.org/10.1136/injuryprev-2017-042468
https://www.surflifesaving.com.au/sites/site.test/files/SLSA%20National%20Coastal%20Safety%20Report%202019%20%282%29.pdf
https://www.surflifesaving.com.au/sites/site.test/files/SLSA%20National%20Coastal%20Safety%20Report%202019%20%282%29.pdf
http://dx.doi.org/10.1016/j.wem.2013.02.001
http://dx.doi.org/10.1016/j.wem.2010.10.012
http://dx.doi.org/10.1016/j.resuscitation.2018.06.018
http://dx.doi.org/10.1080/17457300.2012.760611
http://dx.doi.org/10.1007/s11069-015-2108-9
http://dx.doi.org/10.5194/nhess-19-2183-2019
http://dx.doi.org/10.1016/j.earscirev.2016.09.008
http://dx.doi.org/10.1016/j.earscirev.2016.09.008
http://dx.doi.org/10.1016/j.jsams.2006.03.023
http://dx.doi.org/10.1016/j.jsams.2006.03.023
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1111/j.1553-2712.2000.tb02067.x
http://dx.doi.org/10.1111/aas.13596
http://dx.doi.org/10.2112/JCOASTRES-D-18-00128.1
http://dx.doi.org/10.1080/17457300.2015.1047862
http://dx.doi.org/10.1080/17457300.2016.1175479
http://dx.doi.org/10.1080/17457300.2016.1175479
http://dx.doi.org/10.1136/ip.2003.004390
http://dx.doi.org/10.1111/jpc.14235
http://dx.doi.org/10.1111/jpc.14235
http://dx.doi.org/10.1001/archpediatrics.2008.563
http://dx.doi.org/10.1016/j.ajem.2017.12.006
http://dx.doi.org/10.2112/SI95-150.1
http://dx.doi.org/10.1080/10903120801907687
http://dx.doi.org/10.1016/j.ocecoaman.2011.12.005
http://dx.doi.org/10.2112/07-0886.1
http://dx.doi.org/10.2112/SI91-044.1
http://dx.doi.org/10.1161/HCQ.0000000000000024
https://www.who.int/violence_injury_prevention/publications/surveillance/surveillance_guidelines/en/
https://www.who.int/violence_injury_prevention/publications/surveillance/surveillance_guidelines/en/
https://www.kitv.com/story/40851011/kauai-county-first-to-use-new-method-of-data-collection-for-ocean-safety
https://www.kitv.com/story/40851011/kauai-county-first-to-use-new-method-of-data-collection-for-ocean-safety
http://dx.doi.org/10.1186/s12913-019-3976-6
http://dx.doi.org/10.1186/s12913-019-3976-6
http://dx.doi.org/10.1136/emj.2008.070284
http://dx.doi.org/10.1136/emj.2008.064634
http://injuryprevention.bmj.com/

	Need for consistent beach lifeguard data collection: results from an international survey
	Abstract
	Background
	Methods
	Results
	Discussion
	Beach conditions data
	Lifeguard rescue data
	Crowd count data
	Recommendations
	Limitations

	Conclusions
	References


