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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
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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.
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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.

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.

Number of cases
Male Female

Age
Range
(years) Deaths Alive Total %

deaths
Deaths Alive Total %

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
of cases

Number
of
deaths

Death rate
for water
area

Percentage
of total
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 the aforementioned Australian boating fatalities review, people who
survived were at least twice as likely to have been wearing a PFD (personal
flotation device; O’Connor & O’Connor, 2005). Only 9% of fatalities were
wearing a PFD of any sort. Only 1.3% of drowning cases reviewed by Quan
& Cummings (2003) were wearing a lifejacket, although PFDs would not be
used in many of these contexts (e.g. in the bath). Maritime fatalities despite
PFD use were typically attributed to lifejackets restricting vital movement and
‘pinning’ the casualty, or hypothermia. McCormack et al (2008) found further
evidence of the effectiveness of lifejackets in aiding survival. Table 3 shows
the survival times in different water temperatures according to whether a PFD
is worn properly or not. Their research predicts survival times to be over
seven times longer if a PFD is worn, regardless of water temperature
(predicted from over 1100 cases).

Water temperature PFD not worn PFD worn
5°C 2.2 15.77
10°C 3.3 23.86
15°C 5.04 36.09

Table 3: The survival time (hour) predictions made from the UKNIIS data set, p. 27,
McCormack et al (2008)

McCormack et al (2008) found these four variables to be most influential on
survival times: water temperature, age, PFD use, clothing and water area.
They recommended that these variables were collected systematically with a
particular emphasis on immersion times. Interpretation however appears to
be difficult, as those further offshore tend to be better protected, but the water
temperature is often cooler and they are a further distance from rescuers,
resulting in complex predictions.

Furthermore Table 3 shows some high survival predictions. A survival time of
five hours without a PFD or 36 hours with a PFD in 15°C water would appear
to be an overestimate. Golden’s (1996) work claims a lightly dressed person
will die from drowning in around one hour when immersed in water of 5°C, two
hours at 10°C, or within six hours at 15°C. A review of cold water survival
research on the Transport Canada website argues that survival prediction
curves are designed to predict hypothermia. As a result they typically
overestimate survival time because they do not account for the initial stages
of immersion (http://www.tc.gc.ca/marinesafety/tp/tp13822/menu.htm).
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to wear lifejackets for protection at sea is imperative. If the key risk is actually
hypothermia, something that lifejackets do not protect against, their efficacy in
addressing incidents at sea is reduced. It is acknowledged however that
lifejackets have multiple other benefits such as making an overboard victim
more visible, easier to pull out of the water, etc, so they are more likely to be
rescued.

The research reviewed so far indicates that lifejackets are effective in
reducing the risk of dying from drowning. This finding is important although
should be taken with caution as it is possible that the wearing of lifejackets
may increase risk-taking behaviour because people believe they are more
protected than they actually are. A study investigating risk compensation with
hypothetical scenarios found that children would swim in a deeper lake if they
wore a lifejacket because they felt less vulnerable to injury (Morrongiello et al.
2007). This implies that children take bigger risks when they are wearing a
lifejacket. Although this is not normally problematic, the wearing of a lifejacket
may be disadvantageous if improperly fitted or dysfunctional. Training on
lifejacket fitting and maintenance is therefore of equal importance to
encouraging lifejacket wear.

Attempts to increase lifejacket use
The evidence on lifejacket effectiveness indicates that they greatly reduce the
probability that someone will die from drowning when immersed in water. The
actual use of lifejackets will be discussed under the ‘local research’ section.
Observational research of people on small boats in the US found that PFDs
were worn by 14% of people aged over 14 years of age (Quan et al, 1998).
However women were 1.5 times more likely to wear a PFD than men, and the
highest PFD wear rates were observed in kayakers (78%), whereas the
lowest rates were in motorboats (19%). This indicates that attempts to
increase lifejacket wear should target particular ages and boat types. This
research is outdated now and the reader is referred to the ‘Findings from local
research’ section for more dependable lifejacket wear figures in the UK.
Much has changed in lifejacket design which could affect wear rates, in fact
as Figure 2 shows, PFDs have even been designed for dogs.

Figure 2: Personal Flotation Devices are now even available for dogs

The theme running through the small number of studies on increasing
lifejacket use indicates that these interventions tend to achieve modest levels
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of behavioural change. Early research conducted in the US found total PFD
use increased from 19.8% in 1992 to 31.3% in 1994, following various
educational campaigns on PFD use and boating safety (Treser et al. 1997).
Efforts to specifically increase children’s lifejacket wear over three years in
Washington, USA attained a 9% increase if measured by observation or 14%
if captured by self-report questionnaire (Bennett et al, 1999). This intervention
involved transmitting several simple safety messages with a vast array of
media (television news and public service announcements were most
effective). The authors found parents were more likely to report their children
used lifejackets around lakes, docks or pools if they felt confident in fitting it.
Lifejacket use for children on boats was already high in their research so there
was little improvement following the campaigns. Research in Sweden found
increasing the availability of lifejackets was an important element of an
intervention that managed to decrease drowning in children (Canadian Red
Cross Society, 1994).

Confidence with fitting a lifejacket (termed self-efficacy) and the availability of
lifejackets are important components of the theoretical model to be discussed
at the end of this chapter. Although this research implies only moderate
increases in lifejacket wear can be achieved through an educational
intervention, adherence to safety messages depends on the quality of the
message. This is where risk perception is of great importance. A good safety
intervention will help people to recognise a hazard and their own personal
susceptibility to it. The issue is that people are not very good at estimating
their vulnerability to risk. A study examining offshore service vessels in the
North Sea and Norwegian fishermen, found that even though the SMALL
SMACK had an average of ten fatal accidents a year, fishermen did not
perceive it to be a risky job (Bye & Lamvic, 2007). Specifically, these
employees were not concerned about the risk of injury and did not believe it
likely that they could be involved in an accident. Furthermore, 41% reported
that they hardly ever used a lifejacket. It can not be expected therefore that
people understand the risks that threaten them. Even in this extreme case
where these fishermen were surrounded by evidence of the dangerousness of
their occupation, many of them neglected the wear of basic safety equipment.
The subject of warning design and how it can target risk perception will be
covered under Objective 3 in this document.

A note of warning about the research reviewed thus far: much has been
conducted outside of the UK, primarily the US, where the maritime sector
differs in terms of climate and culture. It can be used to make predictions but
should not rule out any considerations that may impact on this research.

3. Other protective equipment
The use of other protective equipment is of interest to this project as these
present analogous situations in which equipment use can reduce injury if
people can be persuaded to use it. Some of these areas have been
subjected to more investigation and can therefore provide insight into
lifejacket wear and serve as a guide to possible interventions.
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Protective Equipment in the workplace
Evidence suggests the use of protective equipment is highly influenced by
social processes: we are more likely to wear it if we see other people doing so
and this choice is respected by friends, colleagues, etc. For example,
industrial workers used equipment to protect them from carcinogenic
substances more frequently if this was supported by colleagues, bosses and
spouses in comparison to non-frequent users (de Vries and Lechner, 2000).
Workers were also more likely to use safety equipment if they saw colleagues
use if frequently. People also tend to wear protective equipment when they
believe this behaviour is the accepted way of doing things for their particular
social group. These beliefs are termed perceived behavioural norms. The
social group that a yacht owner will identify with might be other people in
his/her yacht club or other yacht owners moored at his/her marina, of a similar
age and background. Miners tend to wear ear protectors if and only if they
perceive this to be a social norm for their colleagues and their spouse
encourages it (Quick et al. 2008). There is a lack of research on the
involvement of social processes in lifejacket use, however there is no reason
to suspect that people will not be influenced by the behaviour of others in a
maritime context.

Several important points are clear in this research therefore, the choice to
wear protective equipment is a social one. Maritime users, especially those
who can be expected to wear a lifejacket (e.g. sailors, fishermen, and
kayakers) appear on first consultation with stakeholders to operate in fairly
close-knit groups. These may be sailing clubs or informal social groups that
have emerged at a marina in which similar vessels are moored around one
another. We can expect social processes to have a key influence on
behaviour in the maritime environment therefore. By way of example the
photograph in Figure 3 is from the Yachting Monthly magazine, in which the
boater on the front cover is not wearing a lifejacket, even though a ‘group test’
of lifejackets is also being advertised. This sort of image might contribute to
people perceiving that it is not the norm to wear a lifejacket when on your
yacht.

From the reviewed evidence, an individual would be more inclined to wear a
lifejacket if others are seen to wear them (similar others, e.g. fellow
fishermen), if wearing a lifejacket is perceived to be ‘normal’ or routine
behaviour in similar others and if the individual has support rather than
ridicule, from significant others. The individual’s spouse also appears to be
an important ‘significant other’ in the encouragement of lifejacket use.
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Figure 3: The model on the front cover is not wearing a lifejacket; this could contribute to a
social norm in which yacht owners do not tend to use a lifejacket

Bicycle Helmets
Studies investigating determinants of bicycle helmet wearing behaviour again
suggest that subjective norms are important. Compared to non-users, helmet
users in Australia believed more strongly that significant others used helmets and
would approve of their helmet use (O’Callaghan and Nausbaum, 2006). Helmet
users also had stronger beliefs that wearing a helmet is the ‘right thing to do’, and
that they would be protected if an accident occurred compared to non-users.
Other research has found similar factors are important in Finnish teenager’s
intention to wear a helmet (Lajunen & Rasanen, 2003). It is important to remember
however that people do not always do what they intend to do. Intention is the
strongest predictor of behaviour when a habit of behaving in an alternative way is
not yet established, otherwise people tend to follow an established behavioural
pattern (Janz, 1989; Verplanken et al., 1998). The greatest challenge for
encouraging lifejacket wear will therefore be in changing the entrenched
behaviours of maritime users who have repeatedly undertaken maritime activities
without the protection of a lifejacket.

Seat Belts
Research in this area is mainly concerned with the use of enforcement to increase
wear rates in contexts where the wearing of a seat belt was already a legal
requirement. For example, one suggestion is that raising the level of penalties for
non-wear and more active, targeted enforcement by police could increase use of
seatbelts in the USA (Williams and Wells, 2004). In another US study, enhanced
enforcement (increasing number of patrols and safety checkpoints) was linked to a
decrease in fatal and non-fatal injuries and observed seat belt use (Shults et al.
2004).

Seatbelt enforcement was introduced here to raise the question of whether the
enforcement of lifejackets may be the best way to increase wear. In an
investigation commissioned by the MCA, the authors concluded that increasing
monitoring and enforcement was the only way to substantially raise lifejacket wear
rates (Marico Marine Group, 2007). This method may have worked for seatbelt
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use although driving is highly regulated in comparison to sailing, which at present
has no regulation, or means by which to punish noncompliance. The risks of
having an accident while driving is also higher than that for boating, possibly due to
the sheer rates of traffic on the road. Initial analyses of incident data and
stakeholder interviews revealed that the persons most at risk are middle aged or
older, male (see page 35). Additionally there is a widespread feeling amongst the
sailing community that the benefit of this activity is in escaping the laws and
restraints of everyday life (as evidenced by media representations, see page 37).
This group are unlikely to respond well to enforcement. Indeed consultation with
Rod Johnson (MCA, Chief Coastguard) exposed the possibility that this would
have an adverse effect because he believes the target group would defy attempts
at enforcement and risky behaviours would become even more entrenched.

4. Theoretical foundation

This section outlines evidence and theory that is useful to this particular
behavioural change project. The first issue to address is the purpose of using
a theory to guide research. In essence, a theory not only helps in the design
of research questions so that the most critical information is gathered, but it is
also essential to interpreting results. Unless research is conducted across
time, there is no way to tell which is the cause and which is the effect.
Atheoretical research tends to look at a number of factors and clump them
together, but it is unable to weave a story from the results. In short, a
theoretical stance was sought for this project to ensure the findings could be
explained with some degree of certainty.

There is a vast wealth of theories about how to change human behaviour,
some attempt to alter behaviour through attitudes, others look to the role of
reward and punishment to reinforce desirable behaviours, others simply use
enforcement to change behaviour directly. The most applicable type of model
to this project is that which attempts to alter attitudes in order to provoke a
change in behaviour. Enforcement does not appear to be an appropriate
method in the context of lifejacket wear (see page 19 and 37. Additionally
interventions in which rewards are used to encourage behavioural change do
not tend to produce lasting results, as behaviour tends to revert once rewards
are withdrawn.

Theories focusing on attitude change as a mechanism to alter behaviour are
also numerous. However for brevity, Protection Motivation Theory (Rogers,
1983) is only presented because it is the most appropriate for this context and
has been subjected to thorough testing. Protection Motivation Theory asserts
that two processes underpin whether someone is motivated to protect
themselves from a threat (protection motivation):

1. Threat appraisal: in which the threat is evaluated in terms of how much
harm it could do (severity, e.g.: death by drowning), and the likelihood
that it will happen (vulnerability, e.g.: how likely am I to drown?);
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2. Coping appraisal: in which the safe behaviour (e.g. lifejacket wear) is
considered in terms of its effectiveness to reduce the threat (response
efficacy), its costs (response costs, e.g. discomfort) and whether this
behaviour can be enacted properly (self efficacy, e.g. lifejacket fitting).

Threat
appraisal

Coping
appraisal

Severity (degree
of harm)

Vulnerability
(probability
experience harm)

Response
efficacy (of
safety behaviour to
remove threat)

Self efficacy (to
enact behaviour)

Protection
motivation
(need to
wear a
lifejacket)

Rewards (of
unsafe behaviour)

Response
costs (of safety
behaviour)

Behaviour
(lifejacket
wear)

OTHER INTERVENING
FACTORS

- Habit (e.g. habitually going to
sea without a lifejacket
- Perceived behavioural norm
(e.g. perception of lifejacket wear
being rare for yachting)

Figure 4: Protection Motivation Theory indicates that if we perceive a threat to be significant,
relevant to ourselves and we can avoid it effectively with a safe behaviour, we will adopt that
safe behaviour

Protection Motivation Theory has been used to guide research in encouraging
the wear of ear protectors in the workplace, which has produced good support
for the theory (Melamed et al., 1986; Rabinowitz et al., 1996). Other research
has found this theory to be effective in both designing risk communication and
increasing rates of willingness to adopt a prescribed protective behaviour to
avoid a hazard (Neuwirth et al., 2000). A statistical review of 65 independent
studies that had utilised Protection Motivation Theory found that interventions
based on its components tended to produce significant changes in behaviour
(Floyd, 2000). The general findings of this review were that when people
believe a threat will have severe outcomes and they are personally vulnerable
to it, they will adopt behaviours to protect themselves. However they will only
adopt the prescribed behaviour if they feel it will be effective in protecting
them from the threat and if they are confident that they can carry out the
behaviour appropriately. As suggested previously, this indicates that training
on choosing the right lifejacket, how to wear it properly and how to maintain it
is integral.

Dejoy (1996) developed a framework for understanding how to initiate and
maintain self protective behaviour in the context of the workplace. This
framework is not only applicable to this project because it has synthesised the
components of the well-researched theories of behaviour change, but it also
integrates them with a stage view of behaviour change. This view assumes
that there are various phases that must be undergone in turn to reach long
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Figure 10: Location of RNLI Lifeboat call outs in which lives were saved in 2008, according to
whether lifejackets were worn by all, some or none of those involved (n = 60)

Figure 10 shows locations in which lives were saved in 2008 where RNLI
lifeboats were called out. It also shows whether lifejackets were worn by all,
some or none of the persons involved. Again this data can not really inform of
‘hotspots’ in which incidents are high and lifejacket wear is low, because data
is missing for 228 of these 288 incidents (79%).

The MCA have compiled location information for fatal maritime accidents in
the UK from 1997 to 2004 (including commercial accidents). This is shown in
Figure 11 because there was sufficient data collected during this period to
allow conclusions to be drawn about accident hotspots. It does not however
advise of areas where both the risk is high (high concentration of fatalities),
and lifejacket wear is low.
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Figure 11: Location of UK SAR fatalities from 1997 - 2003

The majority of incidents during this seven year period occurred on the coast,
particularly in the Solent area. There is also a particular cluster in the
Cornwall area and in the southern part of Suffolk.

b) Types of vessels involved in incidents:

- In the lives saved records for 2008, there appears to be a lack of
lifejacket usage on manual pleasure-craft (except canoe/ kayak) and
on small open powerboats;

- In the lives lost records for 2008, sail pleasure-craft have a slight
propensity to fail to wear lifejackets.

Figures are not quoted here because of the small frequencies involved and
again the amount of missing data. Data is lacking in 110 lives saved
incidents, and 80 lives lost incidents. Again the danger is that the lacking data
could provide a very different picture to what is apparent from this analysis.
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research in combination with a Stages of Change approach. 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,
thereby being a particularly useful framework for this research.

o Research on increasing Lifejacket use based in the U.S
- The only research that could be identified on lifejacket wear
interventions was mainly conducted in the United States. Additionally this
research has only achieved modest increases in lifejacket use (10 - 15%).
However most of these studies used self-report questionnaires. This
review has identified large differences in self-reported and observational
studies of lifejacket wear. Therefore these prior interventions in lifejacket
wear are likely to be based on inaccurate findings.

o Lack of research
- The fundamental finding from this review is there is a lack of research
in all key areas. Research into cold water survival knows far less about
the initial stages of cold water immersion than hypothermia. This raises
issues for advising the sailing public of their actual risk of harm from falling
overboard. There is also a severe lack of data from Search and Rescue
(SAR) agencies, which addresses the cause of maritime incidents. The
MCA data is of a poor quality and is only collected for fatalities. The RNLI
data is under-populated, where key information such as lifejacket wear is
rarely collected. Table 7 provides a summary of our conclusions about the
quality of the incident data reviewed. It also includes a comparison
against the Marine Accident Investigation Branch data (not reported in full
as it was intended for comparison purposes). For the MCA and the RNLI
data sets, the capture of accident cause is poor, especially in comparison
with other transport sectors. The MAIB’s core function is to investigate
accidents. Although investigations are thorough there is a lack of
emphasis on the human factor and reports summarise causation poorly.

Source Range of
incidents
reported

Information
sought

Information
completed

Capture of
cause

MCA Only fatalities Largely resource
information

Automated – lack of
consistency

Poor –
compared
road/rail, etc

RNLI All incident types
but only when
RNLI involved

Excellent database
asking good
questions

Poor population -
79% of data in LJ
wear category

Poor -
compared
road/rail, etc

MAIB Mainly
commercial

Appears to focus
on equipment &
phenomena

Thorough
investigations

Generally
poorly
summarised

Table 7: Summary of incident data quality findings
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Stakeholder evidence & Media representations

1. Stakeholder interviews

Figure 12: The Hampshire Marine Police Unit and the RYA head office

The following stakeholders were interviewed: Michael Vlasto (Head of
Operations, RNLI), Rod Johnson (Chief Coastguard, MCA), Guy Addington
(Lifeboat Coxswain, Margate RNLI Lifeboat station), Janet Kelly (Tower
Lifeboat Station Manger, RNLI), Captain Martin Willis (Scarborough Harbour
Master), James Stevens (RYA Head of Training) and the Hampshire Marine
Police Unit. The following themes were present:

1. Segregated approach to investigating maritime accidents - little
information gets fed back to the RNLI and the relationship between the
marine police & the MAIB does not facilitate information sharing.

2. Primary responsibility seen as rescue (RNLI & MCA) or counter-
terrorism (Marine Police) – there is a lack of clear responsibilities for
who should be investigating maritime accidents.

3. Causes of maritime accidents: weather, poor preparation, lack of
risk perception - it was widely agreed that a failure to appreciate how
quickly the environment can change (tidal currents on the Thames and
at the Coast) is a major cause of incidents. In essence some pleasure
boaters fail to appreciate that they are on a moving body of water,
know little about remedial action due to a lack of experience and
training and also neglect to keep updated on the weather.

4. Alcohol estimated to feature in 30% to 90% of accidents - 90% of
overboard accidents involve alcohol according to Hampshire Marine
Police in events like the Hamble where alcohol use is widespread.
30% of general incidents are estimated to involve alcohol according to
a RNLI Lifeboat Coxswain. It is also widely agreed that incidents
involving alcohol are widely underreported.

5. Fatal incidents on the water are low - maritime fatalities are not
considered to be a problem in comparison to road accidents.
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Figure 13: The Thames RNLI lifeboat station, whose most frequent type of incident is suicide

6. A lack of facts: establishment is difficult & information sharing is
poor – opinions in stakeholder interviews diverged considerably. This
is probably due to all parties having a different experience, and the fact
that they might collect data but it is not widely disseminated. Of course
it is also difficult to establish facts in the marine environment.

7. Inconsistency in reasons for non-wear – there was widespread
diversity in perceptions of why people do not wear lifejackets. The
Marine Police Unit and the Scarborough Harbour Master felt this was
because lifejacket wear is not enforced. Others assumed that it was
because lifejackets are uncomfortable and cumbersome, and people
lack of knowledge about what to buy. The contextual review reported
under Objective 2 did not support these latter assumptions.

8. Historical inconsistency in advice on lifejacket wear – in the past
there was some inconsistency in what advice was given to pleasure
boaters about wearing their lifejackets. The RYA recommended that
they were worn when the need emerged, whereas the MCA & RNLI
recommended at all times on the water. The three organisations are
now working on a joint campaign with consistent messages about
lifejacket wear.

9. At risk maritime users – stakeholders described various attributes
when defining at risk maritime users. It was agreed these tend to be
fair weather sailors, with little training, who tend to have an over-
reliance on technology. A lack of training and preparation also seem to
be key reasons for why people get into trouble when sailing. However
several interviews revealed the specific ‘holiday mentality’ where
typically ‘safe’ people developed a lazier attitude towards safety while
on holiday in an unfamiliar place. New money was also mentioned as
a factor delineating risky maritime users, which appears to be linked to
the lack of experience and training theme (see point 3, page 35).

10.Motorboats & power boats seen to be more problematic than
sailing yachts – stakeholders also saw particular categories of vessel
to be more at risk of accidents. There seems to be a class issue with
assumptions about motorboats and sailing yachts and indeed between
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Mixed messages in magazines are common, Figure 15 is the front cover of
Motorboats Monthly, in which a test of lifejackets was advertised as ‘The most
important report of the year’, except none of the people in the main picture are
wearing a lifejacket.

The attitudes towards lifejackets discussed in the Media Representations
section are mirrored in the contextual reviews undertaken for the fulfilment of
Objective 2, the next topic of this report.
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Objective 2: Investigating prohibitive and promoting
factors in lifejacket wear

The aim of this objective was to investigate the perceptions, attitudes and
behaviours of recreational maritime users. This information was sought to
enable some identification of why people do not wear lifejackets to enable the
identification of interventions which would encourage them to change their
behaviour. This process was essentially repeated under Objective 4 to
measure the efficacy of the intervention developed at this stage.

Methodology

1. Contextual reviews of eight sites
Contextual reviews were adopted as the method of enquiry to investigate why
people do and do not wear lifejackets in eight locations in the UK. A
contextual review is essentially a lightly-structured interview (meaning it is
guided but not completely constrained by set questions). The benefit of a
contextual review over a questionnaire is that because it is undertaken face to
face, the researcher can probe the participant. The opportunity to probe is
invaluable if either researcher or respondent have misunderstood something,
if there is some aspect of the situation or conversation that warrants further
exploration, or if it appears that the participant may not be conveying the
entire truth. The key strength of questionnaires is that they enable a vast
quantity of data to be collected quickly. In short they are a cheap method.
They are not generally suitable for investigating complex areas of human
cognition because they constrain participant responses to a small set of
options. They are also not ideal for use in situations where there is a socially-
desirable response: for some people being asked whether they wear a
lifejacket promotes an automatic response of ‘yes’ regardless of their usual
behaviour. Contextual reviews, while being a relatively time-intensive
method, enable the ability to clarify, question and explore the participant’s
thinking on the participant’s own terms.

The other benefit of contextual reviews is that they are conducted in context,
i.e. in the situation that is being explored. There are two advantages here,
firstly being in situ aids memory retrieval, therefore participant’s responses are
less likely to be affected by trying to recall partial and fuzzy memories.
Secondly, conducting the research in context means that the researcher can
see some physical evidence of the subject matter. For example, one
participant who did not wear his lifejacket as a rule but ‘kept it close to hand’
showed us his lifejackets. These were kept underneath a clutter of other
safety equipment in a cupboard that was fairly difficult to access (see Figure
16). His version of ‘close to hand’ was very different to how others would
define it, something that could not have been ascertained by questionnaire.
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Figure 16: Where lifejackets were stored on a motorboat in Chichester Marina

Locations were selected upon the basis of the lifejacket wear observational
research and the MCA’s records of fatal incident locations reviewed on pages
24 and 32). A balance between targeting areas with low rates of observed
lifejacket wear and areas of high incident occurrence was therefore
attempted, and the following locations were visited during July and August
2009: Scarborough Harbour, Falmouth Marina, Penzance Harbour/Marazion
Bay, Chichester Marina, Port Hamble Marina, Port Solent Marina, Southsea
Marina and Woolverstone Marina. A variety of locations was sought, from the
unmonitored mooring areas of Marazion Bay to the controlled environment of
the marinas, such as Falmouth Marina (see Figure 17).

Figure 17: Marazion Bay (left) Falmouth Marina (right)

2. Measures
A total of fifteen questions were asked of participants (see Appendix I). The
questions were taken from the Stages of Change model shown in Table 8 on
the next page and Protection Motivation Theory (see page 21). Table 8
shows interventions relevant to each stage of change. Attempts were
therefore made to identify what stage participants were in with regards to
shifting their behaviour towards greater lifejacket wear.
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Description of stage of change Most direct interventions

HAZARD APPRAISAL
In this stage the individual assesses:
- Their susceptibility to the hazard (e.g.
likelihood of falling overboard and
struggling in the water);
- The severity of the hazard (e.g.
drowning);
- The effectiveness of a protective
measure to mitigate that danger (wearing
lifejackets to prevent drowning).

a) Increase perceptions of personal
susceptibility

b) Emphasize the severity of potential
outcomes if lifejackets are not worn
(e.g. drowning)

c) Provide trusted information on how
effective lifejackets are in reducing
the threat.

DECISION MAKING
In the decision making stage:
- The costs and benefits of alternate
courses of action are being weighed up
(i.e. the costs of buying, wearing and
maintaining a lifejacket are compared
with how much protection a lifejacket is
believed to provide);
- People will consider how effective they
will be in choosing the right lifejacket,
maintaining and activating it, etc.

a) Change perceptions of the costs &
benefits of lifejacket wear

b) Change the reality of the costs &
benefits of lifejacket wear (e.g.
redesign, pricing)

c) Provide training for choosing, putting
on and maintaining a lifejacket
correctly

d) Again giving information on exactly
how lifejackets reduce the threat.

INITIATION
In the initiation stage, there is a greater
focus on the environmental and social
factors that support the self-protective
action. Therefore a lifejacket may not be
worn if:
- Wearing a lifejacket makes carrying out
a particular activity difficult (e.g. racing);
- Lifejackets are not perceived to be worn
by similar others in the maritime group;
- Lifejackets are difficult to buy/maintain.

a) Alter training of certain groups (e.g.
kayakers) so wearing a PFD is
commonplace among both novices
and experts

b) Increase availability of lifejackets and
products such as replacement CO2
cartridges

c) Seek to achieve cultural change
rather than individual change.

ADHERENCE
This is the phase in which changed
behaviour becomes long-term. Ideally
lifejacket wear develops into a habit in
which all persons at risk wear and check
their lifejackets in an automatic fashion.
Increased lifejacket use might revert
back to infrequent or non-use if:
- People do not have the opportunity to
experience the benefits of their lifejackets
working in the context for which they
were intended (i.e. in the water);
- Particular activities are hindered by
lifejacket use;
- Again if there is the perception that
lifejackets are not commonly worn by
maritime users who are seen as similar.

a) Allow people to have a real
experience of using their lifejackets
in a challenging but safe
environment (such as the RNLI wave
pool)

b) Give people a virtual experience of
how lifejackets have saved lives/ or a
lack of them has led to loss of life by
widely communicating incidents.

Also important to this stage:
c) Identify situations in which people

would not wear a lifejacket and try to
change behaviour so it is consistent
in all conditions.

Table 8: Theoretical model to guide research and intervention design




