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Abstract

Objective: This article aims to determine the impact of public holidays and long weekends on the risk of drowning and non-drowning deaths
on the Australian coast.

Methods: A retrospective case-control study using relative risk ratios and Z-scores to compare all unintentional fatalities on the Australian coast
between 2004 and 2021 to a longitudinal representative survey sample of the Australian public and their coastal usage.

Results: Overall, the coastal mortality risk increased by 2.03 times for public holidays (95%Cl = 1.77-2.33, p<0.0001) and 2.14 times by long
weekends (95%Cl = 1.85-2.48, p<0.0001). Children <16 years had the highest increased risk of death on public holidays (RR = 3.53, 95%
Cl =1.98-6.31, p = 0.0005) and long weekends (RR = 2.90, 95%Cl = 1.43-5.89, p = 0.011), while residents who were born overseas had a higher
risk of death compared to those born in Australia. For public holidays, the greatest increase in risk was for swimming/wading and bystander
rescues, while for long weekends, it was for scuba diving and snorkelling.

Conclusions: Public holidays and long weekends increase the risk of both drowning and non-drowning deaths on the Australian coast, which
differed by demographics and activities.

Implications for public health: These results highlight periods of risk when targeted coastal safety messaging to high-risk demographics

(particularly children and overseas-born residents), and provision of surf lifesaving resources can be increased.
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Introduction

ublic holidays in Australia are official days where workers are

absent from their place of employment." When they occur

directly adjacent to a weekend, they create a three-day break,
colloquially termed a “long weekend.” These holidays enable
Australians to participate in coastal activities, resulting in the well-
publicised increased coastal usage and crowded beaches.? Increasing
visitation raises exposure to coastal risks and hazards, which can result
in drowning or injury. Holidays may also encourage dangerous
behaviours and risk factors for drowning, such as increased alcohol
consumption.>* Understanding how risk differs on public holidays
and long weekends is crucial for coastal safety organisations, who
provide surf lifesaving services to safeguard the community.

Accidents, deaths and hospital admissions increase during public
holidays,”® including drowning.” On Australian public holidays,

drowning is increased 1.73 times,” but this risk varies based on age,
sex and activity (e.g., 3,8). Behavioural or cultural differences may
influence public holiday drowning, for example, increased risk taking
behaviours, including alcohol and drug consumption.**'® However,
there have been less studies undertaken on the impact of long
weekends on coastal deaths despite potentially similar influences on
coastal usage, behaviour and increasing risk on long weekends. For
instance, travel in Canada is thought to be responsible for the
changes in accident profiles based on province on long weekends.’
Similarly in South Africa, the risk of drowning on public holidays or
long weekends increases by 1.2 times."’

Studies investigating drowning risk on public holidays and long
weekends are limited (but see 11), focusing on drowning only and
excluding potentially preventable non-drowning deaths. Similarly,
these studies compared drowning risk to the population or to other
decedent categories. While this approach is common, a more accurate
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estimate of mortality risk can be calculated using the number of
coastal visitors or activity participants.'*'*

This retrospective case control study explores coastal mortality risk on
public holidays and long weekends. Coastal deaths during these
holiday time periods are compared to a longitudinal survey dataset
representative of the Australian population. Demographic factors that
may influence the risk of coastal fatalities on public holidays or long
weekends are investigated such as biological sex, age, cultural
background and rurality. Behavioural factors on public holidays or
long weekends such as coastal activity participation, alcohol and drug
consumption, and social company while participating in activities will
also be explored. We hypothesise increased mortality risk for social
activities where participation is often with company (e.g., swimming,
bystander rescues), and for high risk-taking demographics and
behaviours (e.g., males, young adults, alcohol/drug consumption). In
investigating these factors, this study will provide information to that
can inform coastal safety managers and organisations. This
information can subsequently be used to enable tailored service
delivery of preventative strategies including public health
messaging or allocation of lifeguarding and surf lifesaving services.

Methods

This case-control study identified risk factors for total coastal deaths in
Australia (drowning deaths and non-drowning deaths combined) on
long weekends and public holidays. This was undertaken by
comparing the Australian population’s coastal participation (through
a representative survey sample) to total deaths on long weekends and
public holidays.

Data inclusion

Two databases were used to explore this issue: Surf Life Saving
Australia’s (SLSA's) Fatality Database and National Coastal Safety
Survey (NCSS) data.

Unintentional coastal deaths within the Fatality Database that
occurred from July 1, 2004, to June 30, 2021, were included in
analysis. These included both drowning and non-drowning fatalities
(i.e., marine fauna deaths, medical conditions, injuries) that occurred
within 12NM from the coast. Case information were collected from
multiple sources and verified with National Coronial Information
System (NCIS) as previously described.*®'* The NCIS is an online the
database of deaths reported to Australian and New Zealand Coroners
and maintained by the Victorian Department of Justice and
Community Safety. Since the survey data include responses of
Australian residents, only decedents determined to be Australian
residents were included in analyses.

The list of public holidays was taken from data supplied by the
Australian Government.'® For years not provided in that dataset
(holidays prior to 2014), data were manually input from a third-party
website.'® All national and state holidays were included; a death was
only attributable to a state holiday if the decedent resided within the
corresponding state. If a decedent had date of death within a three-
day range, it was assumed the date of death was the earliest date
(often the date of the incident, or date last seen). For decedents with a
date of death that ranged greater than three days, classifications of
public holiday and long weekends were determined where possible.
For incidents that occurred both on a long weekend on the actual
public holiday (such as a death on Good Friday) were included in both

the public holiday and long weekend analyses. The dataset included
all eligible cases was N = 2665. However, date ranges were unable to
be classified for some cases, which were excluded from the study. The
final fatality dataset for analysis included n = 2645 cases for public
holiday and n = 2648 for long weekends (Figure 1).

The data from SLSA’s Fatality Database were compared to a
representative sample of the Australian population forming a control
dataset for coastal participation, namely the combined results from
annual NCSSs.

The NCSS dataset included data from 2014 to 2021 (inclusive). The
NCSS is a representative online survey of the Australian population
(aged 16 years and above), with highly consistent questions across
the time period."® These representative surveys provide a robust
longitudinal control dataset for coastal participation and behaviours
regarding the usage of coastal environments. This allows for results to
be interpreted as more causative than correlative, as well as providing
more accurate coastal participation and behavioural data using
exposure time rather than total population. The collection of this data
and creation of the longitudinal dataset is discussed in detail in
previously published literature.”® Although the NCSS dataset provides
key and otherwise unobtainable data for analyses, limitations still
exist. This means that assumptions needed to be made to create a
complete dataset comparable to the Fatality Database. Population
estimates needed to be made for specific age groups who were
unable to be surveyed—specifically, people over the age of 70 for
2014-2017 and for children under the age of 16.

Estimating coastal visitation participation populations

Children under the age of 16 are not surveyed in the NCSS due to
ethical and survey delivery requirements. Consequently a “Child”
group was created for <16 year olds, by creating a “Parent” category
based on the responses of participants who indicated the number of
children <16 in the household. This assumed that children aged <16
years recreate on the coast similarly to their parents,'””'® with the
“Child” group retaining the parents activity participation and
demographics data (with the exception of scuba diving, where
regulations means children aged <10 years cannot participate and
children aged 10-15 have significant restrictions'®). This meant that
children under the age of 16 years (the extrapolated Child group)
were excluded from scuba diving analyses, with the over 16-year-old
children being represented within the survey (although classified as
“Young Adults”). Participants were not classified in the “Parent”
group (and therefore corresponding children not extrapolated into
the “Child” group) if the participants were aged <20 years at the birth
of the child or if the participants were >45 years (if female) or >55
years (if male). This was to minimise classifying older siblings and
grandparents into the “Parent” group age. These age ranges were
based on Australian population data demonstrating <2.5% of children
are born to parents of these ages.”””' More details on the proxy
dataset development are in Supplementary Text A.

Australians aged 70+ years were only included from the NCSS from
2018, being initially excluded (2014-2017) due to concerns regarding
internet penetrance for these age demographics. They were therefore
underrepresented in the combined database,'® which was addressed
by increasing the weights of the responses from the 2018-2021 data.
Further details on how this weight modification was calculated are in
Supplementary Text A.



Figure 1: Decision making pathway for case inclusion in the fatality dataset.
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After removing survey respondents who did not engage in coastal
activities, the original NCSS dataset had a sample size of n = 7572
respondents. After calculation and addition of the proxy “Child” and
70+ groups, the final representative dataset included an effective
sample size of n = 10911 respondents representing the control
coastal participant population.

NCSS Dataset structuring process

Most variables were analysed by comparing the coastal fatality
dataset to the control coastal participant population dataset (Table 1).
For time-based exposure analyses, some variables (Table 1) were
compared to the number of participant days per year, determined
from the control dataset.

Since many holidays are jurisdiction-specific, the sum of the coastal
participants for each category was divided by the state of residence,
then multiplied by the corresponding number of public holidays and
long weekends for each state over the 17-year study period. For
instance, if State A had 100 coastal participants and 50 public holiday
days in the period, State A would have 100¥50 = 5000 expected
participant public holiday days, which would then be summed with all
other states for a total participant public holiday days.

Some variables were measured in the number of participation days
per year (Table 1). There were further questions asked on how often
respondents engage in safe practices. From these questions, it could
be extrapolated as to what percentage of the time and consequently
how many days a year respondents engaged in risk taking behaviour.
The number of days participating in an activity/risk taking behaviour
was then multiplied by the percentage of public holidays and long
weekends for each state to represent the days of holiday participation
vs. days of non-holiday participation for each variable. For example, to
estimate the number of participant swimming (days) that occurred on
public holidays, total swimming participation (days) was multiplied by
the proportion of public holidays compared to total days (public and
non-public holiday days) over the 17-year period to give a proxy for
the average number of participant swimming days (holiday days). So,
if there were 80 participant swimming days in State A and 25% of
days in State A were public holidays, then there would be

80%0.25 = 20 expected swimming days on public holidays in State A,
which would then be summed with all states. Further details on how
data were cleaned and extrapolated can be found in Supplementary
Text A.

Data Analyses

Statistical analyses were performed on R (V.3.6.1)*? and RStudio
(V.1.2.5019).”> Data were cleaned using the package tidyverse (v 1.2.1)**
and relative risk ratios were calculated using the package epitools (V
0.5.10).%> Relative risk ratios compared the differences in mortality risk
using number of coastal deaths (drowning and non-drowning fatalities)
that occurred on holiday days and non-holiday days, to the
corresponding coastal participant populations or participant days as
calculated using the NCSS dataset (see section above). Analysis of
toxicological data from the Fatality Database was performed as per
previous methods,” where a decedent was classified as being affected
by intoxicating substances if their blood concentration reached a
predetermined threshold set by the literature® (e.g., 0.05 blood alcohol
concentration for alcohol). However, this previous method was
modified” to only include alcohol and illicit drugs (as opposed to also
including prescription and/or over the counter drugs), to align more

accurately with the wording of questions in the NCSS. Indigenous
Australian decedents and participants were included both in the
Indigenous category and the Australia-born category for the relative
risk analyses. However, in order to maintain independent statistical
samples, when directly comparing Australian born to Indigenous
Australians, Indigenous Australian decedents were not included in both
categories. The comparisons for each variable are described in Table 1.
Between-group comparisons explored whether relative risk ratios
differed and were made using calculated Z scores,*® with Bonferroni
corrections applied. Visual representations were developed using the
package ggplot2.””

Results

Of the fatality dataset (n = 2665), holiday status was determined for
99% of coastal drowning and non-drowning fatalities (Figure 1), with
cases with unknown holiday status excluded from analyses (public
holiday: n = 20; long weekend; n = 17). Over the 17-year period, 185
coastal deaths occurred on public holidays (6.99%) and 167 on long
weekends (6.31%). In comparison, the control participant populations,
based on their state of residency, experienced 3.45% of their days as
public holidays and 2.98% as long weekends. See Supplementary
Tables 1-2 for group comparison tests and Supplementary Table 3 for
breakdown of coastal deaths by drowning and non-drowning deaths.

Public holiday coastal mortality risk

Overall, public holidays increased mortality risk by 2.03 times (95%
Cl = 1.77-2.33, p<0.0001). This risk was increased for both drowning
deaths (RR = .18, 95%C| = 1.85-2.56, p<0.0001) and non-drowning
deaths (RR = 1.67, 95%Cl = 1.28-2.17, p = 0.0004; Figure 2). Public
holiday mortality risk did not differ by sex (Z = 0.65, p = 0.51), with
risk increasing for both sexes. Public holiday risk was 2.05 times
greater for males (95%Cl = 1.81-2.48, p<0.0001) and 1.77 times
greater for females (95%Cl = 1.17-2.68, p = 0.011; Figure 2).

The public holiday mortality risk was 3.53 times higher for children
(<16 years) (95%Cl = 1.98-6.31, p = 0.0005), 2.69 times higher for
young adults (16-39 years) (95%Cl = 2.19-3.31, p<0.0001), and 1.76
times higher for adults (40-64 years) (95%Cl = 1.40-2.22, p<0.0001;
Figure 2). There was no effect of public holidays on older persons
(65+ years) mortality risk (RR = 1.24, 95%Cl = 0.83-1.86, p = 0.28;
Figure 2). Public holiday mortality risk for children (Z = 2.9,

p = 0.0018) and young adults (Z = 3.35, p = 0.0041) were higher than
older persons, and the risk of death for young adults was higher than
the adults (Z = 3.35, p = 0.0041).

Public holiday mortality risk increased for Australian-born

individuals (RR = 1.80, 95%Cl = 1.46-2.22, p<0.0001; Figure 2) and for
those born overseas (RR = 2.66, 95%C| = 2.1-3.36, p<0.0001;

Figure 2). No effect of public holidays was observed for Indigenous

Australians (RR = 2.19, 95%Cl| = 0.85-5.62, p = 0.11; Figure 2). People
born overseas had higher mortality risk than those born in Australia
(Z = —2.40, p = 0.0075).

Public holiday mortality risk was increased regardless of rurality (Z =
—0.29, p = 0.38), increasing for both major cities (RR = 2.06, 95%

Cl = 1.65-2.57, p<0.0001) and regional/rural areas (RR = 2.15, 95%
Cl = 1.8-2.58, p<0.0001) (Figure 2).

Public holiday mortality risk was increased for most coastal activities,
except scuba diving, boating, fishing and PWC (personal watercraft).
The activities with the highest increased risk were swimming/wading
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Table 1: Comparison between variables and categories analysed for the Fatality Database and NCSS Dataset.

Variable

Incident Type

Sex

Age

Activity

Alone

Cultural Background

Rurality/Regionality

Toxicology

NCSS Dataset

Fatality Database
Categories Definition
Drowning If dassified as a drowning or immersion
death on NCIS
Death Any cause of death that does not fit
drowning criteria
As defined by NCIS
Male
Female
As defined by NCIS
Child (0-15)
Young adult*
Adult (40-64)

Older persons (65+)

Attempting a rescue

Boating
Fall

Fishing

Jump

Non-aquatic transport

PWC (personal watercraft/jet skis)
Rock fishing

Scuba diving

Snorkelling

Swimming/wading

Watercraft

Alone
With others

Australia
Overseas
Indigenous Australian

Major city (RA1)
Regional/remote (RA2-RA5)

Positive toxicology

No Toxicology

Activity at time of incident

If the decedent was participating in their
activity alone when the incident occurred
or with others

Continent of decedents birth

Whether the patient was Aboriginal and/
or Torres Strait Islander as specified by
NaIS

Remoteness based on location of incident

Toxicology was positive for alcohol and/or
illicit drugs

(Categories
Total coastal participation

Total coastal participation

Male
Female

Child (0-15)
Young adult'*
Adult (40-64)

Older persons (65+)

Attempting a rescue

Boating
Fall

Fishing

Jump*

Non-aquatic transport*

PWC (personal watercraft/jet skis)
Rock fishing

Scuba diving

Snorkelling

Swimming/wading

Watercraft

Alone
With others

Australia

Overseas
Indigenous Australian

Major city (RA1)
Regional/remote (RA2-RA5)

Participating under the influence

Not participating under the influence

Definition

Participant days per year across all coastal
activities

Coastal participants

Coastal participants
Extrapolated from parent responses

Increased weighting for 70+ age group
(2018-21)

Participant days per year in corresponding
coastal activities

Attempting a rescue—Compared to
participant days per year across all coastal
activities

Fall—Compared to participant days per
year across all coastal activities

*no appropriate comparison
*no appropriate comparison

Participant days per year in all coastal
activities for participating alone or with
others

Coastal participant indicated ethnicity

Coastal participants

Participant days per year in all coastal
activities for participating under the
influence of alcohol and/or drugs

*indicates that there was no appropriate comparison that could be made in the NCSS Dataset.

(RR = 2.94, 95%Cl = 2.31-3.76, p<0.0001) and attempting a rescue
(RR = 3.41, 95%Cl = 1.78-6.55, p = 0.002; Figure 2). Swimming/
wading mortality risk was higher than boating (Z = —3.76,

p = 0.00017).

Public holiday mortality risk was 2.4 times greater (95%Cl = 2.01-2.88,
p<0.0001) when participating in activities with others and 1.16 times

alone (Z

= -3.53, p = 0.00021).

greater when alone (95%CI| = 0.81-1.67, p = 0.41; Figure 2). This risk
was higher when with participating with others than participating

Both positive and negative toxicology revealed increased public

holiday mortality risk (positive toxicology: RR = 1.70, 95%
Cl = 1.16-2.51, p = 0.014; negative toxicology: RR = 2.16, 95%
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Figure 2: The impact of public holidays on the relative risk of coastal death. A relative risk ratio greater than one indicates increased risk of death.
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Figure 3: The impact of long weekends on the relative risk of coastal death. A relative risk ratio greater than one indicates increased risk of death.
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Cl = 1.83-2.57, p<0.0001; Figure 2), but this increased risk did not
differ significantly between groups (Z = —1.1, p = 0.27).

Long weekend coastal mortality risk

Overall, long weekends increased mortality risk by 2.14 times (95%
Cl = 1.85-2.48, p<0.0001; Figure 3). This risk was increased for both
drowning (RR = 2.32, 95%CI = 1.95-2.76, p<0.0001) and non-
drowning deaths (RR = 1.73, 95%Cl = 1.31-2.29, p = 0.0004) but did
not differ between fatality types (Z = 1.74, p = 0.08).

Long weekend mortality risk increased for males (RR = 2.11, 95%

Cl = 1.81-2.48, p<0.0001), females (RR = 2.26, 95%Cl = 1.52-3.36,

p = 0.0003), children (RR = 2.90, 95%C| = 1.43-5.89, p = 0.011), young
adults (RR = 2.21, 95%Cl = 1.72-2.83, p<0.0001) and adults

(RR = 2.36, 95%Cl = 1.91-2.92, p<0.0001) but did not differ for older
persons (RR = 1.46, 95%Cl = 0.98-2.18, p = 0.07; Figure 3). Between-
group comparisons found no significant difference in risk for between
sexes (Z = 1.74, p = 0.08) or age groups (p>0.0083).

Long weekend mortality risk increased for all cultural groups,
Australian-born (RR = 1.85, 95%Cl = 1.47-2.32, p<0.0001), overseas-
born (RR = 2.93, 95%Cl = 2.3-3.37, p<0.0001) and Indigenous
Australians (RR = 3.19, 95%Cl = 1.38-7.4, p = 0.02; Figure 3).
Decedents born overseas were at higher risk compared to Australian-
born individuals (Z = —3.03, p = 0.001).

Long weekend mortality risk increased at major cities (RR = 1.68, 95%
Cl = 1.29-2.20, p = 0.0004) and regional/rural areas (RR = 2.58, 95%
Cl = 2.15-2.08, p<0.0001), with regional/rural areas at greater risk
than major cities (Z = —2.26, p = 0.004)

Long weekend mortality risk increased for all activities, except rock
fishing and PWC (Figure 3). Risk increased more than threefold for
scuba diving (RR = 3.62, 95%Cl = 2.11-6.2, p = 0.00013), fishing

(RR = 3.23, 95%CI = 1.27-8.21, p = 0.035) and snorkelling (RR = 3.73,
95%Cl = 2.28-6.13, p<0.0001; Figure 3).

Long weekend mortality risk increased both for solo activity
participants (RR = 1.55, 95%Cl = 1.11-2.18, p = 0.018) and those with
others (RR = 2.43, 95%Cl = 2.00-2.95, p<0.0001; Figure 3). This risk
was higher when with others than alone (Z = —2.26, p = 0.011).

Long weekend mortality risk increased for decedents with negative
toxicology (RR = 2.47, 95%Cl = 2.07-2.94, p<0.0001; Figure 3) but not
those with positive toxicology (RR = 1.49, 95%C| = 0.95-2.35, p = 0.10;
Figure 3). Mortality risk of death with negative toxicology was
significantly higher than positive toxicology (Z = —2.04, p = 0.041).

Discussion

Holidays can be high-risk periods. This study supports and builds on
previous research, demonstrating both public holidays and long
weekends increase not only the risk of drowning deaths®’ but also
overall mortality risk of death on the coast. Overall, similar patterns
between public holidays and long weekends were observed,
revealing increased risk on public holidays or long weekends for most
variables. This included an increased risk of both drowning deaths
and other non-drowning coastal fatalities. Children (age <16 years)
were at the greatest risk, as were those born overseas, swimmers/
waders and bystander rescuers. Coastal participants recreating with
others and not under the influence of alcohol or drugs were also had
a higher mortality risk on public holiday and long weekends.

The increased risk for children and young adults compared to older
persons on public holidays was expected as older Australians are
closer to retirement and, consequently, public holidays and long
weekends may not deviate much from ‘normal’. Previous studies
report that retirees undergo more leisure activities in general.”®
Similarly, the increased mortality risk of young adults compared to
adults may be due to the social nature of public holidays and the
increased time young adults spend engaged in leisure activities with
others.?® This highlights that public safety messaging around the risk
of these holidays could be most beneficial targeted at younger
populations.

Both public holidays and long weekends increased mortality risk for
most coastal activities with boating, land-based fishing and scuba
diving were more at risk on long weekends, and rock fishing on public
holidays. This variation may be explained by long weekends being a
three-day holiday as opposed to a single day public holiday. This
lengthened holiday time could increase opportunities for extended
trips or to participate in organised activities including scuba diving,
boating and fishing, which may be less achievable or desirable for a
single day. Complex, regulated activities such as scuba diving and
boating also offer professionally organised activities conducted by
commercial operators that may have modified or reduced operations
on public holidays (in some cases legislated such as Good Friday).”®
However, these highly regulated activities may experience greater
availability and participation over the extended break period offered
by long weekends. Activity risks in this study largely reinforced
previous research, except for the increase for rock fishing, which was
previously found non-significant.® This increased rock fishing
mortality likely reflects the popularity of rock fishing and increased
sample size available for contemporary analysis. Public holidays may
also facilitate flexible opportunities to travel and fish, as most rock
fishing decedents live greater than 50km from the incident location.*°
This increased mortality for rock fishers further emphasises the need
for more widespread legislative changes enforcing lifejacket use
during increased rock fishing periods.>' The higher swimming risk
compared to boating on public holidays may reflect increased beach
usage for swimming>? and demonstrate the ongoing and perhaps
expanded need for coastal lifesaving services at these times.

Mortality risk for Indigenous Australian decedents increased only for
long weekends. This may reflect cultural determinants such as
historically fragmented or isolation populations, combined with
contemporary financial challenges and culturally important family
structures, meaning time and travel may be needed to visit family and
country.®* Long weekends may better facilitate such trips, and this
increased availability of travel on long weekends is further reinforced
by increased risk of death in regional/rural Australia compared to
major cities on long weekends as opposed to public holidays.
Consequently, engagement with Aboriginal and Torres Strait Islander
communities and rural/regional communities around long weekends
regarding safe water practices could help mitigate this risk.

A higher mortality risk was found for overseas-born compared to
Australia-born decedents for both public holidays and long weekends.
The risk of migrant demographics drowning is attributed to limited
water safety knowledge, swimming skills, and experience in
recreational aquatic environments.>* Consequently, when combined
with desires to assimilate into Australian culture, for example,
coastal recreation on holidays, these communities can be at a greater
risk of death during holiday periods. This highlights the general need



for the migrant community to have increased education on the risks
of coastal activities and further training regarding water safety and
swimming skills.>®

Mortality risk increased for both long weekends and public holidays
when participating in activities with others. This may reflect the social
aspect of holidays, where people are more likely to recreate with
others, especially friends and family.>** This may also contribute to
the increased risk of fatal bystander rescues, as the action of rescuing
is largely altruistic and often involve the rescuer going to the aid of a
child or other family member.'* This further highlights the increased
coastal usage during these time periods and the need for increased
services and public education to mitigate the risk of death.

Toxicology (alcohol and/or drugs) is known to increase drowning and
injury events**® and greater consumption of toxicants occur on
public holidays and long weekends.”*° In this study, increased risk
was observed for both positive and negative toxicology groups on
public holidays (as per?), and the negative toxicology group for long
weekends. Public holiday risk did not differ between toxicology
groups, while long weekend risk was significantly higher risk for the
negative group. This suggest that while, for instance, alcohol

939 it is not a dominant

consumption increases on holidays,
contributory factor on long weekends, and that mortality risk is higher
in general on public holidays, regardless of toxicology (e.g., *). This
general increase in risk independent of toxicology is indicative that
the most probable increase in mortality on public holidays and long
weekends is increased participation, as opposed to increased risk-

taking behaviours.

Strengths and Limitations

This is the first case-control study to demonstrate coastal mortality
risk on public holidays and long weekends, with several strengths to
highlight. A significant strength is the ability to more accurately
determine the risk of death using participation, as the representative
coastal participant dataset allowed comparisons between coastal
participants and coastal deaths, as opposed to the general
population. This further facilitated detailed analyses of high-risk
holiday behaviours, that is, participating in activities alone or with
others, alcohol and drug consumption, and coastal activity
participation. Analyses explored both drowning and other non-
drowning deaths, presenting the overall coastal mortality burden to
better inform preventative service provision.

Despite these strengths, limitations exist relating to the extrapolated
“Child” dataset and weighted 70+ respondents. However, the
detailed and systematic approach to these data (see methods and
Supplementary Text A) was logical and evidenced.?>*' The resulting
dataset therefore provides a better estimate of children coastal
participation than otherwise available. Another limitation is that these
data cannot fully delineate whether the increased risk of death is
driven by increased coastal participation or risk-taking behaviour.
However, risk analyses of high-risk behaviours, for example, alcohol/
drug consumption or participating alone in activities, were not
significantly increased from their counterpart, indicative that
increased coastal participation may be the primary driver of public
holidays and long weekend risk. A further limitation of this study is
that some variables that have been demonstrated to increase the risk
of drowning deaths in holidays, such as decedent’s distance from
home to location of death,® were unable to be analysed as the
participation data from the NCSS does not capture detail to the
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granular level of the number of days spent on the coast at various
distances from home.

Finally, public holidays in Australia largely occur within warmer
months (from October to April),> such that confounding effects of
temperature and season with increased drowning risk needs to

be acknowledged (e.g.,"°). Similarly, overlapping public holidays and
long weekends could also confound results. However, correction for
these factors (such as only analysing summer/autumn data, analysing
data within a couple of days of the public holiday/long weekends)
would create its own analysis challenge, by reducing sample size and
analysis power, limiting practical applications of this research.

Future research should further explore the estimation of coastal usage
on public holidays and long weekends to determine whether risks are
predominantly behaviour or exposure and usage driven. For coastal
safety managers and services, identification of specific public holidays
and long weekends that record the highest burden will better inform
service delivery and risk mitigation strategies.

Conclusion

This is the first investigation into impacts of public holidays and long
weekends on preventable, unintentional coastal deaths in Australia
(drowning and non-drowning), and the first large scale study estimating
this risk using a representative survey as a control dataset. The results
highlight different risk profiles between public holidays and long
weekends, particularly by activity and demographic groups. Higher
mortality risks on public holidays and long weekends were determined
for children, young adults, people born overseas and Indigenous
Australians, with behavioural risk factors identified. However, the results
are indicative that the increased risk of death on public holidays and
long weekends may be primarily driven by increased participation, as
opposed to increased risk-taking behaviours. This study extended
current knowledge and support the development of targeted, coastal
safety, risk-reduction strategies for these high-risk populations that
work to minimise exposure to risk and improve safety service provision
during these busier holiday periods.

Ethical information
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(Lightspeed), to ensure the survey could not be associated with SLSA.
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adhering to the Privacy Principles contained in the Privacy Act 1988 and
Privacy (Market and Social Research) Code 2021. Survey participation was
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