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Executive Summary

A core function of the MCA and the RNLI is to increase safety and prevent the
loss of lives at the coast and at sea. This project aimed to investigate
improvements to the safety of recreational maritime users, an effort that
should be evident in reduced major and fatal maritime accidents. An accident
is a rare, random event with unforeseen causes. Research indicates that
95% of causal factors involve some error made by the human, if these causes
can be understood, the most cost-effective interventions to improving
maritime safety can be identified. There is currently a lack of evidence for the
causes of UK maritime accidents. Data collected from the accident scene
tends to focus on operational concerns rather than accident causation.
Additionally key factors, such as recording whether a lifejacket was worn by
those involved are frequently not captured, leading to under-populated
databases. There is evidence that lifejackets can help to prolong life in the
event of a man overboard incident, giving search and rescue (SAR)
professionals the chance to save life. Additionally 84% of fatalities in 2008 in
which lifejacket use was judged appropriate were rated as potentially
preventable by a lifejacket. Research therefore indicates that wearing a
lifejacket can significantly improve probability of survival in the water. The
objectives of this project were to identify why people do not wear lifejackets,
develop an intervention to encourage lifejacket wear and measure the
effectiveness of this intervention to inform future lifejacket campaigns.

Independent research and studies undertaken on behalf of the RNLI and MCA
were reviewed to determine the recreational maritime users at greatest risk
who also fail to wear a lifejacket. Factors that are associated with a risk of
fatal or serious incidents include: use of alcohol and recreational drugs, type
of activity, vessel used in the activity, age and sex. The persons most at risk
from the reviewed research appear to be males, aged 40 years or more, who
are either sailing or fishing from a boat. In general the reviewed research
indicates a tendency for both sailors of motorboats and sailing yachts to have
fatalities in which lifejackets could have saved them. The question of who is
at greatest risk and also unlikely to wear a lifejacket is difficult to determine
due to poor quality incident data. Lifejacket wear for those involved is not
reliably collected at the scene of maritime incidents. Therefore areas of low
observed lifejacket rates and high concentrations of fatal incidents were
identified for research locations.

Protection Motivation Theory (PMT) in combination with a Stages of Change
approach was used to guide both research elements of this project. This
theoretical model incorporates all of the expected factors and therefore can
identify problem areas that negatively impinge on lifejacket wear. It also
highlights specific interventions to address those problem areas. PMT asserts
if a threat is perceived to be significant, relevant to the self and the threat can
be avoided effectively with a safe behaviour, that behaviour will be adopted.

Contextual reviews of eight sites around the UK were undertaken to
determine the factors that deter and encourage lifejacket wear. These were
marinas and harbours, in which recreational maritime users participated in



lightly structured, in-depth interviews. A total sample of 68 participants was
attained. Results indicate that participants who did not tend to wear
lifejackets were in the Decision-making and Hazard Appraisal stages of
change. The core finding was that participants did not believe there is a high
risk of falling into the water. If they did, they did not necessarily view it as a
threat because many expect to be able to climb out easily or survive for a long
time. Additionally participants did not always trust lifejackets to save their
lives in the event of an overboard incident because they viewed hypothermia
as the most prominent threat. These findings were interpreted as a lack of
awareness about the initial phases of cold water immersion, especially cold
water shock.

When these results are interpreted in the light of PMT, an intervention is
necessary to enhance perception of the severity of the threat and beliefs of
personal susceptibility. An educational intervention was developed in the
form of a safety poster. This poster aimed to educate and warn about cold
water shock, with a particular focus on the gasp reflex. The efficacy of
lifejackets in protecting against the gasp reflex were also emphasised as PMT
suggests confidence in lifejackets is just as integral to lifejacket wear as risk
perception. The safety poster was developed on the basis of research into
warning design and fear appeals.

The efficacy of the safety poster was assessed by undertaking contextual
reviews in eight sites in the UK. These followed a similar format to the pre-
intervention contextual reviews, with six of the same sites being revisited. 86
participants constituted the final sample for this set of reviews. Results
indicate that the poster was very effective in attracting attention in the
complex environments of the marinas and harbours. The majority of
participants understood the key elements of the poster, although a significant
proportion overestimated how long they would survive in the water and did not
expect lifejackets to considerably lengthen their survival.  Preliminary
evidence was found that lifejacket wear is far more likely not only if a
significant threat is perceived, but if a lifejacket is also viewed as capable of
significantly reducing the threat. The results are therefore in complete support
of the theoretical model. This indicates that increasing threat perception for
cold water shock and simultaneously enhancing confidence that lifejackets
can deal with this threat will result in substantial gains in lifejacket wear. It is
however concluded that giving recreational maritime users first hand
experience of cold water shock is the best way to do this.

It is recommended that future lifejacket wear campaigns consider providing
personal experience of the initial phases of cold water immersion. However a
more pressing recommendation is to gather incident data that enables
investigation of the cause of accidents to develop more cost-effective
interventions. Other suggestions are made following this research on various
topics including future research methodology, the role of enforcement in
increasing lifejacket wear and targeting ‘at risk’ recreational maritime users.



Objective 1: Understanding the problem, how to
remedy it and who to apply the remedy to

The aim of Objective 1 is to understand the nature of the problem faced by
those involved in the maritime recreational sector. This project is focused on
improving the safety of maritime recreational customers and reducing
accidental incidents. This means that the core questions underpinning
Objective 1 are: what are the major causes of accidents in the maritime
recreational sector, how can they best be prevented, and who is most at risk
and thereby most appropriate to target? The thrust of the project has been to
increase safety by increasing lifejacket use. The applicability and potential
effectiveness of this solution shall be challenged in this section to ensure that
it is the most cost-effective way to reduce maritime accidents.

This project can be guided by information that comes from two broad sources:
evidence collected by MCA/ RNLI and similar organisations and research
carried out by independent bodies. This latter class is most often of an
experimental or theoretical nature and has four main areas of interest:
1. Research examining the cause of fatalities in maritime activities
2. Research examining the efficacy of lifejackets and attempts to increase
their usage
3. Theoretical research examining the effectiveness of approaches to
change behaviour and attitudes
4. Research in similar areas looking at personal protective equipment
such as ear protectors, bicycle helmets, seatbelts, etc.

First and foremost it should be emphasised that there is not a great deal of
research examining the causes of recreational maritime accidents. In addition
published research on efforts to increase lifejacket use is thin on the ground.
It is acknowledged in the literature that boating fatalities have not been
subjected to in-depth assessment in contrast to other forms of transport
(O’'Connor & O’Connor, 2005). It is important to go back to the basics of
accident investigation therefore.

What is an accident?

An accident is a rare, unforeseen, random event with multiple causes in which
one or more users have failed to cope with their environment and/or
equipment. Accidents have three types of causes: human, environmental and
technological. Research has repeatedly shown that human error has an
involvement in 95% of accidents in many contexts. It is rarely solely due to
the aspects of the environment (e.g. wave height), or the equipment (e.g. hole
in the boat). 1300 independent factors can potentially play a causal role in a
road accident, and typically three or four come together in a single moment in
time to result in adverse consequences (McKnight, 1972). There is no reason
to suppose maritime accidents are any different, human error is almost certain
to explain an element of why 95% of maritime accidents occur. By
understanding what these factors are, preventative measures can be
designed to protect against the limitations that humans inherently have.
Wearing a properly fitted lifejacket in an incident is a protective factor against
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drowning, but the lack of a lifejacket is not a causal factor. This distinction
may seem obvious but it is of great importance to ascertaining the
effectiveness of lifejackets and the possibility of preventing accidents higher
up in the chain of events.

Findings from independent research

1. Maritime accident research

In a review of the causes of boating fatalities in Australia, O’Connor &
O’Connor (2005) found that recreational boaters tended to represent the vast
majority of those killed rather than those undertaking commercial activities.
These authors found dinghies were the most hazardous vessels (25% of the
vessels involved in fatalities), which were prone to capsize, more likely to be
overloaded and associated with the failure to wear a lifejacket. O’Connor and
colleagues also found that human factors (or causes stemming from people
rather than the environment or equipment) had the highest contribution to
accidents, especially alcohol and recreational drugs. These authors note that
alcohol had a causal role in 28% of boating fatalities (in excess of 0.05 g/100
ml), a similar contribution in comparison to the involvement of alcohol in road
deaths in Australia in 2001 (26%). This could suggest that being intoxicated
while operating a boat is as lethal as intoxication when behind the wheel.

i

Figure 1: A photograph submitted to Motor Boats Monthly Magazine by a reader who was
perhaps unaware of the dangers of alcohol while operating a boat

Comprehensive research studies show that the more alcohol consumed, the
poorer driver performance is, i.e. a driver will react more slowly to the road
environment (e.g. Maylor and Rabbitt 1993). Additionally, alcohol has greater
effects on the driver as the task they are undertaking becomes more complex
(review in Hole and Langham 2002). Alcohol also affects human reasoning
and decision making. Overconfidence in decision making and poor risk
perception is often evident. Judgment of speed and distance become difficult,
while reaction time increases rapidly with alcohol consumption. Alcohol tends
to narrow the field of view from which information is extracted, therefore
someone who is under the influence of alcohol will be less likely to notice a
hazard if it is within their peripheral field of vision (Bell, 1969, cited in Rockwell
and Weir, 1974). Other physiological affects include problems with regulating
body temperature, balance, hand-eye coordination, and orientation. It is easy
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to see from this evidence why alcohol may contribute to the occurrence of a
maritime accident, e.g. riskier decision-making, poor balance and coordination
could result in falling overboard.

Only a small quantity of alcohol is needed to affect performance. The current
driving limit is not set as a threshold for poor performance, but what is
deemed to be a socially acceptable limitation. Small quantities (under half a
pint of beer) will affect human performance in some way. It should be noted
the reaction to alcohol is affected by many factors — such as gender, repeated
exposure to alcohol, time of day, consumption of food, and the use of
prescription / recreational drugs. These factors also interact with each other.
For example, alcohol has different effects on males and females in the
afternoon and early evening. American newspaper articles covering
accidental submersions of persons in water reported alcohol use in 7% of
their articles in 1993, which rose to 24% in 1998 (Baullinger et al., 2009). This
may indicate an increasing problem with alcohol use and maritime activities
over these five years. This assumption should however be taken with caution
because the stories selected by newspapers are not necessarily
representative of accidents as a whole.

Other research has investigated the characteristics of incidental drowning
fatalities in Washington, US, between 1980 and 1995 (Quan & Cummings,
2003). They found that children of 0—4 years tended to fall into swimming
pools or open water while being unsupervised, whereas children between 5-
14 years had the lowest risk of all age groups for drowning. Adolescents
aged 15-19 years were similar to 20—34 years olds in that drownings tended
to occur while swimming or boating and alcohol was a significant factor in a
substantial proportion (13% of 15-19 year olds and 33% of 20-34 year olds).
35% of 35-65 year olds had positive blood alcohol levels and they most often
drowned after falling from a boat. Over 64 year olds tended to have pre-
existing medical conditions and drown more often while bathing at home.

McCormack et al (2008) reviewed data for the UK National Immersion
Incident Survey (UKNIIS), from 1991 to 2006, which contains almost 1600
cases. This survey was set up in 1991 and completed by Search and Rescue
case responders when they made a recovery. McCormack et al (2008) found
the highest death rate occurred in March (when water temperature is still
cold); August in contrast has the lowest death rate even though it has the
highest degree of recreational maritime activity at this time. They also found
that males are more prone to accidents than females (82.6% male) and males
aged 40 and older have a particular propensity to be involved in incidents
resulting in death. In particular males aged 70 year or older have a much
likelihood of fatality if involved in an incident. This higher death rate may
represent greater physical vulnerability to the conditions, or a propensity to
engage in particularly risky activities in comparison to their younger male or
female counterparts. Table 1 shows a breakdown of the fatal and non-fatal
UKNIIS incidents by sex, age and death rate (% deaths). As can be seen
here, the number of cases peaks in the 20 — 39 age group, however the
number of deaths peaks in the 40 — 49 age range for both males and females.
Assumptions should be made cautiously with this data because it includes
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commercial maritime users. This may have affected age trends and an
overrepresentation of males.

Age Number of cases
Range Male Female
(years) peaths  Alive Total % Deaths Alive  Total %
deaths deaths
0-9 4 31 35 11.4% 0 6 6 0.0%
11-19 10 207 217 4.6% 4 32 36 11.1%
20-29 22 287 309 7.1% 3 52 55 5.5%
30-39 20 226 246 8.1% 4 57 61 6.6%
40-49 34 141 175 19.4% 5 46 51 9.8%
50-59 18 85 103 17.5% 3 18 21 14.3%
60-69 8 44 52 15.4% 0 7 7 0.0%
70+ 9 6 15 60.0% 2 3 5 40.0%
Total 125 1027 1152 10.9% 21 221 242 8.7%

Table 1: Breakdown of cases by age and sex (number of cases = 1394), p. 9, McCormack et
al (2008)

Water area Number  Number Death rate Percentage
of cases of for water of total
deaths area deaths
Inland (enclosed waters) 89 18 20.2% 11.3%
Coastal (within 100 metres) 170 23 13.5% 14.4%
Inshore (100 metres — 12 miles) 1187 95 8.0% 59.4%
Offshore (beyond 12 miles) 76 18 23.7% 11.3%

Table 2: Breakdown of cases by water area (number of cases = 1522), p. 11, McCormack et
al (2008)

Table 2 shows the majority of incidents reviewed by McCormack et al (2008)
occurred inshore whereas the highest death rate is found in offshore areas
(those beyond 12 miles from shore). This may be reflective of the distance of
rescuers from the casualty’s location and harsher sea conditions further
offshore. Those undertaking recreational rather than occupational activities
tend to be found closer to the shore, accounting for the higher density of
incidents.

The evidence reviewed so far indicates several characteristics of casualties
and accidents that help to inform who a lifejacket intervention needs to target
most. First and foremost these are males, aged 40 years and older, who are
either sailing or fishing from a boat. While most incidents occur in the
summer months, the riskiest time of year is March, although the exclusion of
commercial maritime incidents could alter this. Almost 60% of maritime
deaths occur inshore, within 100 metres to 12 miles of the shoreline. The
cause of accidents is not so clear, although alcohol use could be a key
contributor to accidents in as many as 35% of the target age group.
Stakeholder interviews have however revealed the role of alcohol
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consumption is masked by underreporting. In addition it is difficult to measure
intoxication within a timeframe that would achieve reliable results.

2. Lifejacket research

Effectiveness of lifejackets

In th