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Preface

Ethical Considerations:

This research has been carried out in accordance with the British
Psychological Society (1992) codes of practice with regard to ethical conduct
when using human participants:

All participants were aware of the nature of the research; were
informed of their right to withdraw and of confidentiality; and were given full

explanation of the aims of the study.

The age of science has borne out the time-honoured concept of the
sea as not only the mother of all life, but also as the treasurer of
immeasurable riches. And the mythical proportions of these riches, now
supported by hard facts, have always had, as an added characteristic,
inaccessibility.

Edwi n A. Link (introduction in

1966)
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Abstract

Aim

The aim of this research was to investigate whether there are
measurable differences in personalities of divers that sustain Decompression
lliness (DCI) and those that do not.

Method

Data was collected on 73 University students taking diving as part of
their course, 11 members of the diving Diseases Research Centres staff and
9 patients with DCI. Existing work designed to explore links between
personality traits and driving offences was reviewed, and similar tests applied
to the study groups. Zuckerman6s Sensation Seeking Scale
Locus of Control ( L eRCnere admidistdtei me nc k 6 s EPQ
conjunction with a diving history questionnaire constructed for this research.

Results

The results showed that Divers with DCI are more likely to have an
internal locus of control (P< 0.036), but not seek out sensation giving
experiences. Divers scored higher on the lying scale of the EPQ-R (P<
0.049). Analysis of the driving information showed that divers with DCI had
significantly larger engines in their car (P< 0.028).

Conclusions

Divers with DCI have an internal locus of control but are not sensation
seekers. Divers with DCI scored higher on the lying scale of the EPQ-R.

Further areas for future research were identified.
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1 Introduction

Scuba diving is both a popular recreational sport and an important
industrial activity. Although behaviour likely to induce Decompression lliness
(DCI) is described during training, many divers still adopt dive profiles that
increase their chances of succumbing. While there is still much to learn about
the mechanisms of DCI, precautionary diving can do much to mitigate against
the condition.

Adherencetotraining i nf or mati on may be influence
personality. It may, therefore, be possib
likelihood that they will adopt un-safe diving practises based upon an
assessment of their personality. This is the central hypothesis under
investigation.

Having proposed that personality may be a factor, we may now
construct a study to test it. Before we can conduct such a study, however, we
require a sound epistemological basis for considering personality. There are
several constructs that may be used to investigate personality; from the highly
positivistic axiomatic types through to the more interpretative psychometric
traits that still have codified mechanisms as well as observational behaviour
analysis. Each research paradigm has its value in considering the
complexities of the human psyche and each has its limitations. The debate
about research philosophy is not one that will be entered into here, the
researcher will present the case below for the chosen position and the impact
upon the research method will be briefly discussed.

There is a limited body of established research in the field of diver

personality profiling. There is, by comparison, a substantial body of research



in the field of personality and correlations with road traffic accidents (Fong,
Frost & Stansfeld, 2001; Horswill, & Coster, 2001; Jonah, 1997; Parkinson,
2001; Rosenblitt, Soler, Johnson & Quadagno, 2001; Wald & Taylor, 2000).
Thus we may investigate the correlation between findings based upon
research into driving incidents and DCI reporting and thus provide
triangulation to support the primary investigation in to personality traits
exhibited in divers presenting with DCI. It is not proposed here to add to the
existing research into road traffic incidents and personality but to use
previously published research data to identify personality traits that correlate
with incidents.

The first element in such a study will be to consider the sample of the
population under investigation. Are divers fundamentally different, in
personality profile, to the general populace? To establish this, a sample of
divers will be examined to provide a baseline measurement against which
those presenting with DCI can be compared. These evaluations will include
those personality traits that are identified as correlating with road traffic
incidents plus others as required.

The last empirical element to the study is to evaluate those divers
presenting with DCI against the personality assessments chosen. These
results may then be compared to the sampled population (university students
and DDRC staff) and the road traffic incident data (of these other groups) to
establish a confidence that those personality traits identified are significant

and that they adequately differentiate at-risk divers from the population.



1.1 Research Question

Diving has increasingly become a more social activity, participated in
by those who seek simply to view and understand the mysteries of our aquatic
world. It has long existed in the commercial world and been a significant area
for research, defence, and profit making. Companies (and the armed
services) sought to select only those indi"
divers and serve them well in long-term posts, with minimum likelihood of DCI
or other diving related accidents. Unfortunately, the fact that diving
constitutes a potentially dangerous environment may well result in a scuba
population that is selfi selecting to seek out this type of experience.
Commercial thinking suggests that there are specific types or personalities of
people that perform (behave) better when d
have special characteristics comparedtonon-di ver s? 6 has been freq
asked (Biersner, 1973; Edmonds, 1986; Martin & Myrick, 1976). Many facets
have been found to show a significant difference in divers (Biersner &
Larocco, 1983; McDonald, Norton, Hodgdon, 1988) but very few have looked
specifically at accidents in diving (Biersner, 1975), (and even then the cohort
was taken from the US. Navy, not a particularly representative sample of the
whole diving population), or Leger Dowse, Bryson, Gunby and Fife (2002)

who used comparative data on sports divers.

The Diving Diseases Research Centre (DDRC) is presented with
between sixty and seventy divers suffering various types of DCI in a year.
The majority of these achieve complete resolution of their symptoms.

Although the DDRC collects information on the cause of the accident and
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other aspects related with thdectedi ver sé act |
personality data to assess if there are correlating factors in the psychology of
the diver. To remedy the lack of data in this area of hyperbaric diving
research, the researcher will measure personality traits in divers presenting
with DCI. These results will be compared and contrasted with data collected
from experienced divers and those beginning their diving careers. The new
divers will be assessed on their potential to be good divers by suitably
qualified 3" parties.
The research questions are thus;
1 Do divers represent an identifiable sub-set of previously normal
sampled populations?
1 Can we statistically differentiate between divers who have experienced
DCls and those that have not?
1 Can personality assessment be used to identify those divers at greater

risk of experiencing a DCI?

1.2 Research Philosophy

Creswell (1994) discusses five elements to establishing a research
philosophy; ontology, epistemology, axiology, rhetoric and methodology. A
personbés ontol ogy descr i hesextentloevhichitbasi ¢ wo
exists external to the observer. This basic position should determine the
stance adopted on the other elements and guide the entire research process.
If ontology is considered to be a continuum with existentialism at one end and
realism at the other, then individual researchers may position themselves
along this continuum depending upon their personal belief and the

phenomenon under investigation. The existentialist position is that
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interpretation is everything and that there is no external world view that can be
communicated between individuals; we all 6
depending on such a multitude of variables that no two people will ever have
exactly the same set of perceptions (Mingers, 1992). The realist considers
objectivity to be everything and that removing interpretation from research is
vital to making that research externally valid and transferable between
researchers (Sears, Zemansky, & Young, 1987).
A personds epistemol ogy debeqaturdoks t heir
knowledge and the relationship between the researcher and the investigation.
The ability to divorce ones interpretations from the data being observed is the
aim of the realist researcher. The more existentialist researcher, possibly
following the critical theory nature of Jirgen Habermas (1979a, 1979b), would
consider themselves to be a part of the research domain that they are
investigating.
From the nature of knowledge foll ows th
role that values take in the research activity. Critical theory assigns value to
all data and the context may be considered to be as important, if not more so,
as the data under consideration (Corbett & Norman, 1991; Bartezzaghi,
1999). The more realist research position assumes that data is value-free
and unaffected by context. From this position we can extrapolate rules from
data in a logical-mathematical language (Dery, Landry, & Banville, 1993).
This has important implications on the data analysis and the methods for
collecting data. If data is context sensitive then not only the data but the
context needs to be carefully considered when designing and conducting

research activity.
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The role that language, or rhetoric, plays in the investigation should
also be considered in developing a research philosophy. The existentialist will
view language as being central to research and the values and context
underlying the choice of language will be an important feature for
consideration.

The result of all the above considerations will provide the structure and
coherence behind the chosen research methodology (Meredith, 1993). There

are as many methodologies as there are positions between the two extremes.

1.2.1 Chosen Philosophical position

This researcher has the fundamental belief that there is an external
reality about which we can form mutual agreement. To this extent there is
validity to objective observation and the careful monitoring of context. The
choice of research group under investigation (such as scuba divers, a group
within the general population) suggests that there are factors that may be
considered as common across that group yet different from the general
population, therefore making them distinct and measurable. That is, that
there is an external reality outside both the observer and those within the
group. This in turn suggests a realist perspective. The study is further
interested in the perceptions of those within the group and the factors that
may affect future actions. This is not an axiomatic perspective and thus there
is a need to consider context, language, the importance of experience and
perception. This will bring the research back between the two extremes of
research philosophy and suggest a balanced approach.

Questionnaires provide a quantitative mechanism for collecting data

and, with careful design, can also investigate situation and context. These
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techniques fall within the stated position above and, as described below, a
suitably balanced set of questionnaires will evaluate both degrees of type and

the situational context that the researcher believes to be important.

1.3 Literature Review

Behavioural assessment is one of a variety of assessment traditions
such as projective testing, neuropsychological assessment, and objective
techniques. Behavioural assessment distinguishes itself by being a set of
specific techniques as well as a way of thinking about behaviour disorders
and how these disorders can be changed. One of its core assumptions is that
behaviour can be most effectively understood by focusing on preceding
events and resulting consequences. This core assumption has led to a
surprisingly diverse number of assessment methods including behavioural
interviewing, several strategies of behavioural observation, measurement of
relevant cognitions, psychophysiological assessment, and a variety of self-

report inventories.

1.3.1 What constitutes personality traits?

Personality may bethaserelaively stableandt o be ¢6¢é
enduring aspects of individuals which distinguish them from other people,
making them unique, but which at the same time permit comparison between
individualsé 6 ( Gr os s, 1993). This definition pose
what manner do these aspects take, and 2) should we consider personality as
unique to the individual or capable of being considered across groups of
individuals? This study is concerned with identifying measurable aspects that

are common to a population and distinguishing a distinct sub-group within that
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population; a common goal within personality research (Hansen, 1989). It
therefore assumes that personality consists of general aspects that can be
compared across a group.

Early attempts to answer the first question posited above were made in
the first half of the twentieth century by the Swiss psychiatrist, Carl Jung
(Jung, 1963). He introduced the two widely used terms introversion and
extroversiont o descri be 6typesd of personalities.
most people do not fit them exactly. Most people fall between polar
oppositions; they are not extroverts or introverts, but what might be called
ambiverts (Sundberg, 1977). Further, the same symptoms may be organised
differently by different experts.

The other major approach to the Al angua
persons as having traits (Eysenck, 1975) that is characteristics or dimensions
in which people differ from one another in degrees. Rather than placing
people in one discrete category or another, trait theorists assume that each
person has some amount of every attribute (Cattell & Gorsuch, 1965). A
person may be high on one, low on another and in the middle on a third. Trait
psychologists may even take an obvious dichotomy like male and female and
define and measure it as amount of masculinity-femininity, or androgeny,
through a combination of both interests and qualities (Bem, 1974).

The trait approach, long dominant in personality assessment, assumes
(1) that all human individuals have the same characteristics and differ only in
how much of each they manifest, (2) that such manifestations in the individual
are relatively permanent; and (3) that the amount of each trait a person

manifests can be inferred from behavioural indictors (Adler, 1927). Research
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based on the concept of traits has resulted in hundreds of tests for measuring
all sorts of things 7 authoritarianism, neurotic tendencies, attractiveness,
political values, and social desirability.

While there are criticisms that can be levelled at traits and types, these
are of minimal impact on the study being proposed. It may be argued that
neither approach seems to reflect adequately the many ways in which
individuals differ from one another (Mischel, 1968). This study is not seeking
an absolute definition of personality, only the ability to contrast between those
aspects that may impact on diver safety.

The trait approach has little to say about personal dynamics i it tends
to be descriptive only of surface characteristics. The action of conflicts and
tensions is largely omitted in adjectival characterisation, although some
psychologists(e. g. , Cattel |, 1950, 1974) wuse conce
traits. Again, this study is concerned with aspects relating to diver safety

rather than a complete description of personality.

1.3.2 Can we meaningfully assess Personality?

AWhat i s as s eghsheterm is faily néwte psychology, its
meaning and many of its general processes are more historic. The Chinese
as early as the Han Dynasty (206 B.C. 7 200 A.D.) used written examinations
to select people for government offices (DuBois, 1970), and these had
developed out of the interviews by the emperor dating back to 2200 B.C. Of
the many forms of assessment (interview, case study, questionnaire etc), the
guestionnaire is one of the more widely used in modern personality

assessment.
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Selection for hazardous duty has been one of the most important
programs in the development of psychological assessment techniques
(Fleishman, 1988). World War | and World War Il required nations to screen
large numbers of men quickly (Yerkes, 1918). Special missions such, as
espionage activities behind enemy lines and submarine service needed
intensive selection procedures. These national needs, along with the needs
of business, medicine, public service and education, have led to the
development of thousands of assessment devices.

A psychometric approach to assessment (Clark-Carter, 1997) first
involves the choice of the traits or dimensions to be measured, in order to
describe some aspects of the personality or predict some sort of behaviour.
The aim is to produce a set of items that combine into a scale measuring one
trait only and having properties of reliability and validity. The basic unit is the
test item, which in this approach is typically a verbal term, a statement, or a
guestion. There is, however, no reason why the test cannot use non-verbal
stimuli requiring structured responses such as the choice between two
drawings or the measurement of actions. Because test items provide the
behavioural data on which the assessment rests, it is important that they be
carefully selected and grouped in some reasonable way.

In collecting item scales for the construction of a personality inventory
or test battery, one must define the content area, the domain of interest, in
which items will be written or selected. There are many sources for items 1
earlier inventories, personality theory, interviews, observations, or just
hunches and hypotheses (Edmonds, Lowry & Pennefeather, 1983; Baddeley,

Gooden, Moray, Ross & Synodinos, 1978).
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In considering the potentiality of a person to be involved in accidents as
in this study, we may wish to consider their impulsivity. Impulsivity has been
suggested as a subordinate concept to extraversion together with sociability,
sensation seeking and other traits (Eysenck, 1970). Impulsivity is not unitary
but may be sub-divided into four separate traits, (Eysenck & Eysenck, 1977)
as can sensation seeking, which leads to the Sensation Seeking Scale
(Zucker man, 1983) . Zuckermands Sensation
sub-sets. These were discovered through factor analysis of the whole scale.
Zuckerman named them Thrill and Adventure Seeking (TAS), Experience
Seeking (ES), Disinhibition (Dis) and Boredom Susceptibility (BS). While the
EPQ (Eysenck Personality Questionnaire; Eysenck, 1975) may be considered
to be an extension to the Sensation Seeking Scale both address different
elements and thus complement each other when considering a balanced
portfolio of assessment.

Driving probably represents one of the most common and accessible
forms of sensation seeking in young men (Zuckerman, 1994). Insurance
companies know that the highest accident rate is among men 16 to 20 years
old, and this is why insurance rates are higher for that group. It is not
coincidental that this group also shows the highest scores on Sensation
seeking scales. As cars and roads are made safer, people tend to drive
faster, pushing their limits and increasing the risks. For the high sensation
seeker, a car is more than a way of getting from one place to another. Their
thrill and adventure seeking can be fatal to themselves as well as others.
Driving at high speeds and passing other cars in areas of limited visibility and

driving after heavy drinking entail physical, legal and social risks. Although
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most young drivers have good reflexes (Allum, Carpenter, Honegger, Adkin, &
Bloem, 2002) and can handle their cars well (Ivancic & Hesketh, 2000), they
often drive at the limits of their control particularly when their judgement and
driving behaviour are disinhibited by alcohol ( Ch an g, Lapham,
Davis, 2001). These general premises could be transferred to diving practice
with young or inexperienced divers diving to or beyond the limits of their
qualifications or gas allowance and underestimating the effects of narcosis
and the other dangers of diving. In addition they may not have the experience
to understand the changing sea state and how it will affect their dive.
Zuckerman and Neeb (1980) asked participants how fast they usually
drive on a clear road with a 55 mile per hour (mph) speed limit and plotted
their sensation seeking scales total scores as a function of their reported
driving speeds. Figure 1, shows the relationship between sensation seeking
and speed. Sensation seeking levels increase linearly as a function of driving
speed for both men and women and the relationship was highly significant for

both sexes, even when age was statistically controlled.
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Figure 1: Relationship between sensation seeking and speed.
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The literature strongly suggests that high sensation seeking drivers are
more likely to have driving accidents and convictions for driving offences than
low sensation seekers (Zuckerman, & Kuhlman, 2000; Rosenblitt et al,
2001;Johan, 1997).

Unlike driving while under the influence of alcohol or speeding, sports,
seem to be a generally accepted form of sensation seeking in that it
stimulates arousal, requires skill, and sometimes provides a competitive-
aggressive outlet that only rarely results in serious injury to oneself or others.
Watching sport is particularly risk free but less arousing than actual
participation. For millions of people the excitement of watching their teams
compete is the greatest thrill they have except for sex (and, for some poor
souls, it may be even greater).

A review of the literature on sensation seeking and sport identified

riskiness as a major factor in sport selection, showing a positive relationship

and

dri v
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with sensation seeking (Zuckerman, 1983c). High-risk sports, like
parachuting, hang gliding, scuba diving, mountain climbing, and skiing were
reported to be associated with high sensation seeking in various studies.
Medium risk sports, such as body-combat ones, were also associated with
sensation seeking. Lower-risk sports requiring intensive training and practice,
such as running and gymnastics, were not associated with sensation seeking.
The choice of running was actually more common among low sensation
seekers (McCutcheon, 1981); male runners were lower on Dis and female
runners were lower on Total and TAS scales than non-runners.

Rotter (1971) provides a foundation for the cognitive theories of the last
twenty years in his social learning theory, a social-personality theory that
describes students in terms of their tendencies to attribute success or failure
to internal or external factors. Locus of Control is a concept that refers to a
generalised expectancy about the extent to which reinforcements are internal
or externally controlled. Personas characterised as internal believe that
reinforcements are determined largely by personal effort ability and initiative
(Taris, 1997). Studies that have examined occupational choice and career
pl anning as a function of an individual 6s |
concerned not with testing a theory of career development but rather with
identifying simply associations between locus of control and activities
associated with planning and choosing a career. There are exceptions, but
most of the studi e swainiggthatloeus & conttolasrlilely ( 197 5)
to be most useful as a construct when it is embedded in a theory that includes
both situational and personality theories. This may be satisfied through a

suitably designed biographical questionnaire. The researcher has addressed
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this in the present study through the inclusion of a diving history
guestionnaire.

The extent to which a person believes that he can control what
happens to him is referred to as a belief in internal control of reinforcement. A
belief that one is controlled by luck, fate, or powerful others, is referred to as a
belief in external control of reinforcement (Rotter, 1971).

Weiner (1979) likewise presents a systematic achievement motivation
theory, which begins with the assumption that students attribute their
successes and failures to internal or external causes. Those who attribute
their successes to internal causes have a greater degree of achievement
motivation than those who attribute their successes to external causes.
Those who attribute their failures to external causes, rather than to internal
causes, have stronger self-esteem and achievement motivation than those

who attribute failure to internal causes (Weiner: 1979; Teglasi 1978).

1.3.3 Can we compare assessments between groups?

From the earlier discussion it is clear that this study seeks to compare

results between groups. It is a study of

i ndi vidual is similar to or differs
1984). Work by Eysenck and Cattell (1984; 1950) suggests that identified
personality traits are constant between groups. Careful design, in this
research through questionnaire selection, may lead to tools that yield
guantitative results. These results may be compared between groups and
meaningful deductions made from those comparisons.

There is a dichotomy in that assessment of personality is a subjective

activity. The definition of personality proposed above (and in Gross, 1993)

from o
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makes it clear that personality is a subjective concept. The aspects that
delineate personality do not exist outside individuals, it is meaningless to talk
about industriousness or caution (Asch, 1946) without reference to the social
context within which it is set. Yet statistics allow us to produce data sets that
may be compared to produce meaningful results (Stevens, 1996).

This research is advancing previous work (Hogan, 1985; Vaernes,
1982)bysub-di vi di ng the group 6diversbo.
as a sub-group from the average population or reduced even further by
assessing purely naval divers. Here the researcher is looking at divers as a
whole and attempt to identify sub-groups. These sub-groups will be divers
that could be classified as commercial divers (DDRC staff) and University
students (taking part in diving courses) and DCI divers (those that present at

DDRC with Decompression lliness).

1.3.4 Driving and Personality literature

The early pioneers of the automobile could be classified as adventure
seekers pushing the boundaries of social acceptability and embracing the new
technologies, as they became available. But the usefulness of such modes of
transport soon became clear when the western world became embroiled in
war. From shipping troops and the development of the tank, using motorised
transport became the obvious way to fight a war. This meant that drivers
were needed and motor vehicles were suddenly in the hands of those who
would never have been able to afford them and the vehicles were being mass
produced to meet demand.

Over the next century driving became available to almost anyone (with

some medical limitations applying). With the introduction of a road test and

t

he
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more recently a formal theory examination, assessment of driving has sought
to allow everyone to drive after ensuring they have reach a nationally
recognised standard. But is this enough? Many papers have been published
on personality and driving. A lot of these have looked at particular sorts of
drivers such as high-risk older drivers (Stalvey & Owsley, 2000); people who
drive for a living such a salesmen (Lal & Craig, 2001) or the young (Deery &
Fildes, 1999). These pieces of research ask the participants to respond to
guestionnaires written specifically for the project and do not look at specific
personality traits.

A body of work has been established looking at driving knowledge tests
(Arthur & Doverspike, 2001) and comparing them to simulator performance
(Matthews & Desmond, 1998) and finally on road performance (Deery &
Fildes, 1999; Heikklae, 2000). As driving is viewed by many as a physical
activity, which needs distinct behavioural abilities and rules to be followed,
these research papers, and others, are of interest in predicting outcomes
once the participant has had contact with some form of education, be it
theoretical, simulated or practical.

Research on assessing personality characteristics in an attempt to
predict driver performance before the participant makes contact with a vehicle
has been carried out. This type of research consists of giving the participants
a questionnaire (Parent & Newman, 1999; Taris, 1997) or battery of
guestionnaires (Stanford, Greve, Boudreaux, & Mathias, 1996) to assess
various personality traits and then comparing them to driving perceptions

(Perry & Baldwin, 2000) or experience (Garrity & Demick, 2001).
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The bonus of studying driving and personality is that there are a large
number of potential participants. Unfortunately a large amount of this work
consisting of large sample sizes (N > 200) has been done on university
undergraduates (Arthur & Graziano, 1996) and is therefore not easily
transferable to the gener al popul ation (i
Studies that attempt to assess normal drivers tend to have smaller sample

sizes (Walton & Bathurst, 1998).

1.3.5 Diving and Personality literature

The early divers were somewhat like the early aviators in that they
were adventure seekers, and often carried out their activities because of
necessity. They include such groups as explores, treasure hunter (salvage)
and military divers (Edmonds, 2002). Despite the increasing sophistication of
equipment and greater complexities of deep diving, and improved
physiological understanding of decompression illness means that the
commercial divers of this decade have been educated to be far more careful,
obsessional and conscientious than their forebears. Shields and Lee (1983)
commented on the number of cases treated offshore that on retrospect were
not DCI. With the factors identified in their report connecting dive profile and
diver physiology, it suggests that diving accidents resulting in DCI are actually
becoming more rare. Hyperbaric treatments, however, are staying relatively
constant due to offshore supervisors and medics being more wary of, and
informed about as to the nature and progression of DCI.

A need for excitement, or environmental stimulus, is probably required
for scuba diving. In 1955, Yarborough stated that the diver not only had to

have an absence of physical defects, but should also posses a stable psyche
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and a phlegmatic personality. The possession of an alarmist free
temperament characteristic was essential. The progressively increasing
number of sports divers who died as a resu!
Raglin, J. S. , O6 Connagan, W.P.,1996)lateCar | son, N .
verified this requirement.
In 1965, Dr Harry Alvis stated that divers were not the most normal of
normal people, and that a special type of personality was required. Sir
Stanley Miles, in 1962, stated in the first sentence of his textbook on
Underwater Medicinet hat 61t i s most i mportant, right
that the problems of mandés adaptation to a
those of temperament 0.
Many psychometric studies have been performed on divers in general,
but as each sub-group have different operation requirements, the results do
not have widespread relevance.
In most of the diving training during the 1950s and 1960s, there was a
consistent 50 per cent failure rate in professional diving courses. This
selection meant that some sort of standard was being applied. By
comparison, today there is little or no failure rate in many of the recreational
diving courses now being held T suggesting that few or no standards are
being applied, other than the ability to pay. It is also of interest to point out
that the fitness standards to join the military and consequently their more
select sub services (for example the dive teams) have fallen. This is borne
out by the increase in recruitment failures and then a review of recruitment

policy to get feet in boots.
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Ross, in 1950, conducted an investigation into Australian Navy Divers
and found that the major characteristics required appeared to be sufficient
self-control to face threatening situations, without disabling anxiety. He also
noted the i mportance of an O6adventuresome .
work, self-reliance, tolerance of discomfort and an indifference to minor
injuries and ill nesseso. Physical attribu
and an affinity for strenuous effort were also important.
In 1967, Edmonds carried out a prospective assessment of 500 diving
candidates, who were undergoing a diving course that had a recognised 41
per cent pass rate. A statistical analysis of the results showed that the diver
was a psychologically stable, medically and physically fit individual who was
not overtly worried by diving hazards, and had both the desire and ability to
perform in the water environment. In comparison to the unsuccessful
candidates the diver was usually more mature, motivated by the love of water
sports (but not by adventure or comradeship), was not fearful of the hazards
likely to be encountered, physically fit, thick-s et (| ow Cottonds | ndex
(Cotton, 1997)), a non-smoker and free of medical disorders, very capable of
breath-holding and swimming, intelligent, self-sufficient, non-neurotic, simple
and practical.
The observations of Edmonds were made over an extended time
period (3 years) and used a combination of questionnaires and observations
as well as structured interviews. His findings served only to confirm the
anecdotal views of Yarborough and Ross expressed many years previously.
Still there is relatively little scientific literature on diver selection, but

most of what is available deals with professional Navy divers. These divers
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are subjected to an arduous physical fithess program, and operate under
extreme conditions. They are commonly seen as the elite of the Navy and i
anecdotally i have egos to match.

Biersner & LaRocco, (1987) recruited 30 military divers to assess
personality characteristics of US Navy divers. They obtained demographic
information and administered the Rotterods
Sensation seeking scale (Zuckerman, 1964, 1971, 1974), the socialisation
(So) scale of the California Personality Inventory (Gough, 1960), and the A-
Trait scale of the state-trait Anxiety Inventory (Spielberger, Gorsuch, &
Lushene, 1970). This research indicated that measures of achievement (i.e.,
diving experience and education), perceived control, sensation seeking, and
social adjustment are useful in accounting for individual differences in acute

emotional and physiologic responsiveness to stressful diving conditions.

1.4 Selection of measures

For more than 2000 years, a major theme in the search for truth has
stressed the importance of objectivity and denigrated subjectivity. Definitions
of objectivity and subjectivity are difficult to find and usually hinge on the
degree to which human experience, judgement, and feeling (subjective
factors) are involved in the derivation of reality. Knowledge is valid (and
objective) only when it is not dependent on human processes (subjective
states); according to this view, human perception, cognition, and experience
distort the appearance of reality.

The demand for objectivity probably evolved quite early in the
emergence of scientific thought. Currently many believe that science should

be supported only to the degree that it is objective (Stevens 1996). Scheffler



28

(1967) considers objectivity to be an ideal of science and a goal for every
rational field of inquiry.
In contrast, scepticism about knowledge apart from the knower
(subjective knowledge) preceded Plato; recall Protagoras (5007-411BC) and
his famous phrasei Man 1 s t he me a.sRussedl (1945)saidlitheat t hi ngs o
through the influence of Immanuel Kant,it he subj ecti vist tenden
with Descates was ca(fpi @30 nlew Kxmt @snewsioc
knowledge begins with human experience and cannot be separated from that
experience; subjectivity is inevitable.
Despite the power of many logical arguments concerning truth and
subjectivity that have been expressed since Protagoras, subjectivity in
science and technology is perceived by many as a serious sin, casting doubt
on the scientific search for truth and threatening the existence of science.
This attitude implies that absolute and objective truth exists external to the
human that the search for truth depends on eliminating subjectivity, and that
scientific measurement can and should proceed somehow without human

intervention.

1.4.1 Subjectivity in measurements

In the physical sciences 1 such as physics and chemistry and to a
certain extent biology, appropriate measures are usually dictated by
guantitative theory. That is, theory specifies which parameters are to be
measured and, by exclusion, which are not. Measurement then becomes
supposedly a purely mechanical process in which the data proves or refutes
the theory. Kuhn (1961) termed this process textbook measurement because

it is described in elementary science texts; he then demonstrated by several
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critical examples that actual measurement very often does not follow that
simple model. Further, selecting good measures is neither obvious nor
simple. Qualitative research requires a mind that is capable of both
generating (subjective) hypotheses and in being insightful enough to select
measures that will test the hypotheses.

The behavioural and social sciences and associated technologies such
as human factors lack the guiding hand of standardised quantitative theory.
Worse, there is no agreed-on set of measures for any human performance
task and setting. Instead the investigator must select from dozens of possible
measures. Meister (1985, Table 8.3, pp 262-263), for example, listed seven
generic classes of performance measures and 62 specific generic measures,
each of which would have to be further detailed for actual measurement. No
standard methodological algorithms exist for selecting a set of measures for a

given human performance measurement situation.

1.4.1.1 Collecting Data

The potential for error in human performance research and testing is so
great that, for a century, sound procedure has stressed the importance of
preliminary pilot studies to reduce confounding variables in data generation
and collection. Rosenthal (1976) distinguished two possible kinds of
contaminants attributable to experimenters and data collection. First, the
experimenter may introduce error as an observer. Second, several studies
have demonstrated that the experi menter ma
behaviour and create an unwanted source of
expectations concerning the outcome of an experiment may be

communicated (usually unintentionally) in a variety of ways; some subjects
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attempt to respond to their perceptions of these expectations in addition to
performing their task. Not every experimental subject and result is influenced
by the experimenter, but the subjective experimenter-subject interaction is a
major potential source of data distortion. This suggests that it may be best to
blind the investigator (research assistant) to the objective of the research

there by eliminating their expectations of the participants.

1.4.1.2 Analysing Data

One blessing of this century has been the birth, growth, and application
of inferential statistics. Statistical analysis tools have become essential for
many sciences. Statistical texts often imply that data analysis is purely
mechanical; practice suggests that statistical analysis is a judgmental process

with many subjective steps.

1.4.1.3 Interpreting Data

Human judgement is critical to data interpretation. Much interpretation
is now being carried out with quantitative models. Angel and Gronfein (1988)
used self-report health statements of 4025 persons. Predictions of health
needs made by five quantitative models were compared. Two of the models
predicted health status; three predictions of this type can be critical because
they can be used for policy decision making about health care facilities and
resources. The data and the differential model predications suggested
strongly that social factors independent of the predication dimensions affect
subjective self-reports about health and in turn, the accuracy and

interpretation of the model predictions.
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1.4.1.4 Objectivity in Practice

The degree to which data that are considered objective contain
subjective aspects varies from one piece of research to another. In some
areas of research, objectivity seems to mean consensus of subjective opinion.
Fortunately, this identification is often explicit. For example, in investigating
the effect of attractiveness on personality judgements, Lucker, Beane, and
Guire (1981) wanted to separate subjective attractiveness (i.e., what an
individual considers attractive) from objective attractiveness. As they
explained fisince there are no absolute sta
by consensus methodd has been used to obt al
attracti ven e snseptthere igotoljectivehdonsin o measure.
I n other instancedbds, an external obser v
in contrast to the acknowledged subjectivity of self-report. Tuckington and
Drummond (1989) collected, as indicators of opiate withdrawal, physiological
measures, subjective (self-report) rating, and objective (nurse as observer)
ratings. It is common practice to use human expert ratings as objective data,

but the subjective element is obvious (Muckler & Seven, 1992)

1.4.1.5 Differential Sensitivity

Much research is concerned with whether or not subjective and
objective measures tell a consistent story. Many of the specific instances in
the foregoing sections assume that both types of measures would reflect i
and reflect consistently i the same underlying reality if only the right things
are measured in the right way. Some concepts, however, are not unitary

constructs; often many dimensions should be measured.
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In the case of such multidimensional concepts, disagreement between
subjective and objective measures may provide more information than does
agreement. The additional information may be difficult to interpret or to
understand, but concluding that one measure is right and one wrong when the
two disagree is to assume a simplicity that probably does not exist. The area
of workload presents a good illustration of the kind of complex domain in
which divergence of measures should be expected. If different measures are
measuring different aspects of what is happening, all measures need not

agree.

1.4.1.6 Predictive Indicators

A principle reason for collecting data is often to enable one to project
findings to other people, places, situati ol
difficult enough, as these discussions of subjective and objectives measures
and measurement attest. Attempting to predict what will be may seem
foolhardy, especially in view of the many prophecies that have failed.
Nonetheless the need to generalise and to forecast does exist. In trying to
make the predictive leap, the use of subjective measures has been helpful.

To survive, individuals observe, evaluate, integrate, and apply the results to
new situations. This can be thought of as experiential learning. Some of their
expectations about the importance of the present for the future may be part of
their subjective assessment about what is.

One line of research that has looked for predictors deals with
perceptions of and reactions to stress. In attempting to separate the effects of
objective events from subjective assessments of stress, Solomon, Mikulincer

and Hobfoll (1987) created an index of objective stress based factors such as
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participation in the evacuation of dead soldiers, and so on. They then

compared objective stress and objective social support with subjective

measures of these factors and tried to predict how soldiers would function in

combat and the development of combat stress reaction (CSR) and later

posttraumatic stress disorder (PTSD). Sol

objective and subjective indicators of event stressfulness and social support

were predictive of CSR and PTSD and that subjective parameters were the

stronger predictors of the twoo (p. 581).
Objective measures deal with what is happening. Subjective measures

can, in addition, consider how well one is coping, the resources consumed in

coping, resources still in reserve, past experience, present knowledge, and

probable level of motivation. This perspective can give subjective measures

an advantage over subjective ones when predicting what is going to happen is

as important as what is happening.

1.4.2 A model for measure selection
What rules should guide measurement selection in human

performance? The discussion to this point has suggested that the objectivity-
subjectivity distinction is not a particularly useful or valid rule. Meister (1986)
proposed 14 specific criteria for selecting measures:

1 Directly relevant to the output;

1 Directly observable in task performance,;

1 Not requiring additional interpretation;

1 Reflecting critical task events;

1 Precisely definable;

1 Objective;



34

1 Quantitative;

1 Unobtrusive;

1 Easily collected;

1 Not requiring specialised instrumentation;
1 Appropriate levels;

1 As inexpensive as possible;

1 Reliable;

1 Meaningful to researchers and decision makers.

Better measure sets would certainly result from attempts to apply these

criteria to selection of specific measure sets.

1.4.3 Measurement Selection

There are numerous psychometric tasks and questionnaires. Some
are designed for specific populations, others for specific situations and even
more to be used in batteries as predicators of performance. This latter group
is the area that this research is interested in. Can a selection of
guestionnaires provide data that will allow the researchers to draw
conclusions when comparing collected data to norm data and then to split the
research group into sub-groups to try and identify differences between
groups?

Questionnaires were chosen over other assessment methods because
of their ease of application and ability to produce quantitative results for
analysis. The items in the questionnaires were obtained from several sources;
the researcherds coll eagues offered some

were present in good or bad divers; information was also obtained from
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previous researchersd6 f i ndi ngs and suggestions (Edmon
Pennefeather, 1983; Baddeley, Gooden, Moray, Ross & Synodinos, 1978).
All questionnaires selected for this research have previously been used in
similar settings, but not in medical hyperbaric studies of this sort.
There is a large body of work already cited in driving analysis. The
researchers choose two popular questionnaires used in this area of study, the
Rotterds Locus of control (Taris, 1997) an:
Scale (Deery, & Fildes, 1999; Heino, van der Molen, & Wilde, 1996). A third
guestionnaire (Adult EPQ-R) that has been reported to correlate with the
Sensation Seeking Scale but show an interesting pattern of covariates
(Martin, Eaves & Fulker, 1979; Verwey & Zaidel, 2000). The choice of these
guestionnaires comes from the belief that the questions are reliable in
measuring the traits they claim to measure and that they are not situationally
specific and therefore should be valid to be used in this research environment.
The questionnaires measure specific traits that the research believes could be
responsible for the types of decisions made by individuals and therefore
explain their actions. The researcher 6s c¢
on which personality traits that they believed were present in good or bad

divers

1.4.3.1.1 Locus of control

This study defines "locus of control" as that which identifies the extent
to which a person perceives that events in their life are contingent upon
behaviour or characteristics (Rotter, 1966). Locus of control is operationally
measured in this study via Rotter's Internal-External Locus of Control Scale

(Rotter, 1966).
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This scale consists of 29 pairs of questions presented in a forced-
choice format. Six out of the 29 questions are filler questions. The scale is
scored in the external direction, i.e. the higher the score, the more external
the respondent's perceived locus of control. A possible range of score is
between O (internalizer) to 23 (externalizer). The Rotter I-E Control Scale is

presented in Appendix A.

1.4.3.2 EPQ

The importance of describing the major patterns of behaviour in
humans has always been recognised by psychologists, and the search for the
main dimensions of personality has been pursued by many well-known
figures. A review of the literature by Eysenck (1970) showed strong support
for a view, which recognised the existence of two dimensions; these have
been called, respectively, Extraversion-Introversion, and Neuroticism,
emotionality or stability-instability.

The relationship between these factors or dimensions and the ancient

Galen-Kant-Wundt scheme of the four temperaments are show in Fig 2.
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Figure. 2: Relationship of Extraversion/Introversion and

Neuroticism/Stability to earlier Personality Schemes.

UNSTABLE

Moody Touchy

Anxious Restless
Rigid Aggressive
Sober Excitable
Pessimistic Changeable
Reserved Impulsive
Unsociable Optimistic
Quiet Melancholic | Choleric Active

INTROVERTED

EXTRAVERTED

Phlegmatic Sanguine ¥
Passive Sociable

Careful Outgoing
Thoughtful Talkative
Peaceful Responsive

Controlled Easygoing
Reliable Lively

Even-tempered Carefree

Calm Leadership

STABLE

The traits shown on the outer rim of this figure represent in a
diagrammatic form the results of large numbers of factor-analytic attempts to
discover the interrelations of various of these traits in many different human
population.
In 1952, Eysenck hypothesised that a third major dimension of
personality could be postulated which was independent of E and N. This third
di mension was | abelled Apsychotoicismo,
neurosis is a pathological exaggeration of high degrees of some underlying
trait of neuroticism, so psychosis is a pathological exaggeration of high

degrees of some underlying trait of psychoticism.

1.4.3.2.1 Extravert

The typical extravert is sociable, likes parties, has many friends, needs
to have people to talk to, and does not like reading or studying by them

selves. They crave excitement, take chances, often stick their neck out, acts

an.
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on the spur of the moment, and are generally impulsive. They are fond of

practical jokes, always have a ready answer, and generally like change;

carefree, easy-going,opt i mi stic, and |li ke to Al augh ar
to keep moving and doing things, tend to be aggressive and lose their temper

quickly; their feelings are not kept under tight control and they are not always

reliable.

1.4.3.2.2 Introvert
The typical introvert is a quiet, retiring sort of person, introspective,
fond of books rather than people; reserved and distant except to intimate
friends. They tend to plan ahead, fl ook b
impulse of the moment. They do not like excitement, take matters of
everyday life with proper seriousness, and prefer a well-ordered mode of life.
They keep their feelings under close control, seldom behave in an aggressive
manner, and do not lose their temper easily. They are reliable, somewhat

pessimistic, and place great value on ethical standards.

1.4.3.2.3 Neurotic

The typical high N scorer is an anxious, worrying individual. They are
moody and frequently depressed. They are likely to sleep badly, and suffer
from various psychosomatic disorders. They are overly emotional, reacting
too strongly to all sorts of stimuli, and find it difficult to get back on an even
keel after each emotionally arousing experience. Their strong emotional
reactions interfere with their proper adjustment, making them react in
irrational, sometimes rigid ways. When combined with extraversion, such an

individual is likely to be touchy and restless, to become excitable and even



39

aggressive. If the high N individual has to be described in one word, one
might say that they are a worrier; their main characteristic is a constant
preoccupation with things that might go wrong, and a strong emotional
reaction of anxiety to these thoughts. The stable individual, on the other
hand, tends to respond emotionally only slowly and generally weakly, and to
return to baseline quickly after emotional arousal; they are usually calm, even-

tempered, controlled and unworried.

1.4.3.2.4 Psychoticism

A typical high scorer may be described as being solitary, not caring for
people; often troublesome, not fitting in anywhere. They may be cruel and
inhumane, lacking in feeling and empathy, and insensitive. They are hostile
to others, even friends and family, as well as aggressive to loved ones. They
have a liking for odd and unusual things, and a disregard for danger; they like

to make fools or a fool of other people, and to upset them.

1.4.3.2.5 Lie Scale

This attempts to measure a tendency on the part of a participant to
Afake goodo; this tendency i s particularly
administered under conditions where such a tendency would seem

appropriate (e.g. as part of an employment interview)

1.4.3.3 Sensation seeking

The development of this scale prior to the version used in this research
(Form V) is described in detail by Zuckerman (1979a) and is beyond the
scope of this introduction, but will be briefly summarised. The initial

experimental form (1) was developed from preliminary ideas about the likely
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expressions of a need for varied and intense stimulation and arousal in
human activities and attitudes. Iltems were written in the forced-choice form in
an attempt to minimise the factor of social desirability, once thought to be a
major influence in personality tests (Zuckerman, 1994). Form | was given to
undergraduates and their responses to 50 items were intercorrelated and
subjected to factor analysis and item-total correlations were calculated. Items
for Form Il were selected on the basis of their factor loading on the first
unrotated factor and correlations with the arbitrary total score based on all
items. Items best defining the general factor in both men and women were
used to make the General Scale (Form Il, Zuckerman et al., 1964). In terms
of the results of subsequent factor analysis, the General Scale contained thrill
and adventure-seeking, experience-seeking, and boredom-susceptibility
items, but not representing the fourth factor, disinhibition. Internal reliabilities
of the General scale ranged from .68 to .80.

Subsequent analysis of Forms | (Zuckerman & Link, 1968) and Il
(Farley, 1967) suggested that more than one factor could be identified among
the items. Only TAS factor seemed to have enough items for clear
identification so a new experimental form (l1l) of 113 items was constructed for
a more ambitious factor analysis. The first factor was quite similar to that
found in the first factor analysis (Zuckerman et al., 1964) and so the General
score was carried over into the new Form IV (Zuckerman, 1971a). The
presentation of the factors, in men and women separately, yielded four
factors, three of which were very similar across gender. The fourth factor,
boredom susceptibility, was not similar in men and women but was retained in

form IV anyway. The four factors are defined in the following sub-sections.
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1.4.3.3.1 Thrill and adventure seeking (TAS)
These items express a desire to engage in sports or physically risky
activities that provide unusual sensations of speed or defiance of gravity, such

as parachuting, scuba diving, or skiing. Because most of the activities are not

common, most of the itemsareexpr essed as i ntention (Al wo
than reports of experience. An attitude i
sometimes |i ke to do things that are a |it"

1.4.3.3.2 Experience seeking (ES)

This factor seems to encompass seeking of novel sensations and
experiences through the mind and senses, as in arousing music, art, and
travel, and through social nonconformity, as in association with groups on the

fringes of conventional society (e.g., artists, hippies, homosexuals).

1.4.3.3.3 Disinhibition (Dis)
The items in this factor describe seeking sensation through social
activities like parties, social drinking, and sex. An attitude item describing the
factor i s: il |l i ke to have new and excitini

unconventionalorill egal . 0

1.4.3.3.4 Boredom susceptibility (BS)
This factor represents intolerance for repetitive experience of any kind,
including routine work, and boring people. An item expressing the attitude is:
AThe worst soci al sin i s -chaice dternatve:b or eo (v e

AThe worst soci al sin is to be rude. 0)
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The sensation seeking scale and the EPQ use a forced choice format.
This format was originally used for the sensation seeking scale in order to
reduce or eliminate social desirability and acquiescence response sets. By
forcing a choice between two alternate responses that were equivalent in
social desirability, it is hoped that the effect of this response set could be
reduced. Since the sensationi seeking choices are randomised,
acquiescence (thegeneralt endency to agree or answer it
the item content) could not influence the scores. Occasionally, people who
have taken the SSS will comment that they had trouble with the forced-choice
form because in some items neither choice or both choices seemed

appropriate to describe themselves.

1.4.3.4 Diving History Questionnaire

There are many different situations that lead to diving accidents. While
some accidents may be due to a lack of care or knowledge on the part of the
diver and others may be entirely beyond his control, the majority stem from
human error at some stage in the preparation for the fateful dive. Most
commonly, this will be due to inexperience leading to selection of an
inappropriate procedure or over confidence resulting in an unwise short cut.
Even a so-called mechanical failure is often the result of earlier human error

or carelessness (Elliott & Bennett, 1999).

1.4.3.4.1 Incident History
The outcome of a potentially fatal accident may be settled as early as
in the training of a diver or during the design or manufacture of equipment.

Other critical factors may originate during the details of planning immediately
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before the dive and thus, by the time the diver enters the water, there may
already be little chance of a successful recovery from unexpected events.

In considering the factors relating to diver accidents we may first define
the accident using a number of dimensions derived from Nevo & Breitstein
(1999).

Diver-Oriented factors: Poor physical fitness, early onset of fatigue,
previous health problems, Tendency to sea sickness, Inexperience, lack of

knowledge, Neuroticism, tendency to anxiety and panic.

Behaviour prior to dive: Inadequate dive plan, consumption of alcohol

or drugs prior to dive, not seeking proper advice/guidance.

Equipment factors: mask, buoyancy compensator, weight belt, air tank,

regulator, pipe, hoses, or cables.

Environmental factors: currents, both surface and underwater, cold,
reefs, thick underwater flora, dangerous marine life, ship traffic in the dive
area, variable and as yet uncharacterised physiological responses to

hyperbaric pressure, limited visibility, man-made hazards.

Behaviour during an emergency: ignoring or denying danger signs,
slow response, improper or unconsidered action leading to incorrect solution,

panic, freezing, shock.

Physiological occurrences during accidents: These can be the reason
for the accident, a causal variable, or the result of an accident; hypoxia,
hyperoxia, decompression sickness, nitrogen narcosis, embolism,

Hypothermia, myocardial infarct.
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Injury caused by accident: No injury, short hospitalisation followed by
recovery, long term hospitalisation followed by recovery, chronic illness,

Disability, Death.

Direct causes of death: Whatever the reason for the occurrences of
fatal accidents, the actual cause of death is one of the following; Drowning,

Embolism.

Underwater accidents can be divided into three broad types according

to circumstances (Elliott & Bennett, 1999):

1) Accidents that occur while the diver is in the water. Factors
originating within the dive itself are responsible for the major group of
accidents to be considered. Too commonly the outcome of an accident in the

water is death by drowning.

2) Accidents of decompression. A decompression accident may
commence in water especially if decompression stops are omitted or
inadequate 1 for instance following a number of repetitive dives. More
commonly, decompression illness occurs after surfacing from conventional

diving or in the deck chamber of saturation diving.

3) Coincidental illness or physical injury. Occasionally, a natural iliness
occurs during the course of what would otherwise be a normal dive. The
management of this or physical injury requires special consideration. In each
of the three types of accident, both human and environmental factors
contribute to the outcome. The diver o6s
particularly important role. Many accidents are the result of a succession of

causes, each one of which might have been corrected had it occurred alone.

r
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In combination, the diver may be unable to cope with them and they may lead,

perhaps through panic, to a fatal outcome.

These factors and types should be adequately covered by the battery
of questionnaires used in the study. This has been achieved through careful
guestionnaire selection and application. With the assessment mechanisms
chosen, the researcher has to design the application methodology by which to

gather data for analysis.

These factors were taken into account when constructing the diving
history questionnaire. It was also an appropriate place to find out biographic
and academic data to add to the analysis and utilise in any regressional

analysis that may be applied to the collected data.

1.4.3.4.2 Evaluation

In general, an answer given to a survey question is of no intrinsic
interest. The answer is valuable only if it can be shown to have a predictable
relationship to facts or subjective states that are of interest. Good
guestionnaires maximise the relationship between the answers recorded and
what the researcher is trying to measure.

To evaluate the questionnaireds content
assembled the diving history questionnaire and then had it completed by
several in house (at DDRC) researchers. These researchers have extensive
experience in questionnaire construction and presentation to the diving
fraternity and their comments led to the researcher changing several
qguestions before approaching participants in this study. The researcher gave

this adapted questionnaire to DDRC staff as a form of piloting. This also
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allows initial feed back to ensure that the questions are being answered in an
appropriate manor, as well as checking that the given responses provide
satisfactory information as to allow the hypothesis to be fully addressed. The
DDRC staff also checked the face validity of the questions to ensure that they
were not ambiguous and that sufficient definition was included. The
researcher endeavoured to fully script all the questions but in questions 3-5
consciously did not enter examples in order to avoid cueing the respondents
to the type of answers the researcher would like to receive. All questions
asked for factual information, making the coding of the open-ended responses
straightforward. The language used in the proposed questionnaire may not be

immediately familiar to the non-diving public.

1.4.3.4.3 Data

All the generated questions ask for factual information to be supplied
by the respondent. Although the individual chooses their kit configuration and
service times, they are fixed pieces of information and therefore are factual in
content.

The constructed questionnaire produces mainly nominal data
(questions 1-6, 8, 9, and 15). That is to say the data represents equivalence.
Ordinal data is the step up from nominal and represents ranked information.
In this research, questions 7, 10 and 14 fit into this category. The
guestionnaire also generates responses that can be categorised as interval
(ranked and equally spaced) data. These are questionssuchasdé How many
dives have you |l ogged i n (Questionsdiandild).g car eer

Ratio data is similar to interval data, but has a zero point. Only one question
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falls into this category and that is number 12: How many dives do you log in

an average year?
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2 Method

2.1 Participants

Two groups have been identified for this study; the control group and
the investigation group. The control group will consist of two subgroups;
University students and staff at DDRC. The investigation group will comprise
of divers reporting to DDRC suffering from or with suspected decompression

illness. All participants will be over the age of eighteen.

2.1.1 Control Group i University Students

Students between the ages of 19 and 42 (Mean 22.07 years, 23
female,51 male) reported to the DDRCtotakepart i n a OPot Diveo
Hyperbaric Exposure to forty metres with a rapid compression), as part of
their University course (Health and Safety Executive Professional Scuba
gualification). The researcher sought permission to view their diving related
academic results. They completed the questionnaire battery during their one
hour O6bends watchd (post pot dive). Oof t h.
guestionnaire the researcher obtained 55 academic results. Of the students
group the research obtained 21 expert (lecturer) scores on a number of
guestions designed to evaluate the student:
(Appendix B). DDRC experts designed the questionnaire battery with
consideration of traits highlighted by Van Wijk & Waters (2001) in his research

on divers.
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2.1.2 Control Group i DDRC Staff

The researcher approached work colleagues to ask them to act as part
of the control group for this research. Eleven completed the questionnaire

battery in their own time (mean 40.09 years, 2 female, 9 male)

2.1.3 Investigation Group

Fourteen Divers presented at DDRC during the time interval that data
was being collected for this study. Nine of these were recruited onto the study

(Mean = 46.0 years, 2 females, 7 male).

2.2 Research Design

The researcher (Ms S Harding, See Appendix C) works part time at
DDRC and ensured that all participants received a full psychological briefing,
following the guidelines set out by the British Psychological Society (Appendix
D). This included the right to withdraw from the study and reassurance as to
the complete confidentiality of the data obtained from their responses to the
guestionnaires. At the end of the verbal briefing the participants were
presented with a formal written information sheet and asked to read it
carefully. The participants were asked to sign a consent form after questions

regarding the study were answered.

2.2.1 Control Group i University Students

Upon presentation at DDRC the students (approximately 80) were
invited to participate in the study. DDRC policy requires that the students
remain on site for an hour following their chamber dive (as a check for
decompression illness). It was during this time that the students were

approached to complete the questionnaires. All students were debriefed prior
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toleaving DDRC,includi ng t hose that did not particip
consent allowed the researcher to approach their academic lecturers in diving

to obtain their 6Q06 sheets (forms containi
performance details). The researcher requested this information from the

University of Plymouth Diving School.

2.2.2 Investigation Group

DDRC6s hyperbaric doctors were sent an
the study. They were asked to assess if they felt that their DCI patients were
able to complete the questionnaires and if so to inform the researcher prior to
their discharge from DDRC. The researcher
dive profile (either from computer log or diver report) and on the type of DCI
and symptomol ogy. tofthe ma@derd wag &so éategoriseddfar r

purposes of analysis.

2.3 Questionnaire Battery

The questionnaires have been selected for a number of reasons;

T the researcherés coll eagues (Staff a°
Researcher Centre) offered some personality traits that they
believed were present in good or bad divers;

T previous researchersé findings and s
Lowry & Pennefeather, 1983; Baddeley, Gooden, Moray, Ross
& Synodinos, 1978);

1 previously used in similar settings, but not in medical hyperbaric

studies of this sort and
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1 previously shown to correlate personality characteristics and
driving competence.

The two groups were asked to complete

1 Locus of Control, (Appendix A; Rotter)
1 Sensation Seeking Scale (Appendix E; Zuckerman)
1 EPQ-R Short Scale (Appendix F, Eysenck)

1 Diving History Questionnaire (Appendix G),

2.4 Scoring/Data Entry

The responses were double marked (i.e. scored by two different
people, the researcher and Miss Rachel Santry, DDRC Liaison Officer
(Appendix C)) and the data entered into two different files on SPSS (Statistical
Package for the Social Sciences) with a different individual being responsible
for each file. Each file was constructed in the same format to allow for direct
file comparison. The aim of these procedures was to minimise the likelihood
of transcription errors and if any occurred, to be able to track the correct data
from the hard copies of the questionnaire. Both files were backed up onto

separate 6Zip Disksdéd at the end of each we

2.5 Ethics

Due to the nature of this study the researcher approached two different

ethics committees.

2.5.1 University of Plymouth Psychology Department Ethics Board

The University of Plymouth, Department of Psychology requires all

students undertaking a research project to submit a proposal for approval to
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their ethics board. The researcher thus submitted a working proposal and

completed University ethics form (Appendix H)

2.5.2 Local Regional Ethic Committee (LREC)

The participants in the investigation group (DCI patients) were
classified as patients. This was because they were receiving a treatment for a
medical condition (Decompression lliness) and were under the care of the
medical team at DDRC. This classification required that ethical permission to

conduct this study be obtained from LREC (Appendix I).

2.6 Data Protection:

Any information collected about those involved with the study will be

treated in the manner required by the 1998 Data Protection Act.

2.7 Statistics

There is no point in performing research if you do not have a complete
plan of the work in your head. It may seem strange but at the conception of
the work you need to have several questions held firmly in the plan:

1 Are you asking the right questions?

1 What preparation do you need in order to perform the research?

1 How will you perform the research (questionnaire, interview, case
study)?

1 Do you have a picture in your mind of how the end result is supposed
to look?

1 How will you tell when the research is done?

1 Once it is done how will the research be presented?
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All of these questions are relevant in how the researcher structured the
guestionnaire battery and the contents of the diving history questionnaire.
This format of the collected data then determines the layout of the database,

and from this how the researcher can analyse the data.

2.7.1 Type of data collected

All four types of data have been collected in this research:

1 Nominal (e.g., Gender)
1 Ordinal (e.g., Number of qualifications)
1 Interval (e.g., Temperature)

1 Ratio (e.g., same as temperature but with an absolute zero)

It is important to bear in mind the type of data when planning which

statistics to use in the analysis.

2.7.2 Choice of statistics

The primary statistical methods used in this research are correlation
and analysis of variance (ANOVA) with post

Honestly Significant Difference Test (HSD).



3 Results

3.1

Is the data normally distributed?

It is all very well to look at histograms, but they really tell us very little

about whether a distribution is close enough to normality to be useful.

Kolmogorov-Smirnov and Shapiro-Wilk tests can confirm whether the

research data has a normal distribution.

Table 1: Tests of Normality
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Kolmogorov- Shapiro-Wilk

Smirnov
Participants Statistic df [Sig. Statistic df [Sig.
Uni Students |Rotter |.106 72 044 .984 72 |.469
DDRC Staff |Rotter 140 11 [.200* 941 11 |.537
DCI Rotter 171 9 [200* 965 9 852

* This is a lower bound of the true significance.

From the data provided by these measures the researcher can say that

the data is normally distributed to the lower bound of true significance (i.e.,

Only just significant).
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This can also be seen from the normal Q-Q plots (Figure 3 & Appendix

J) and the box plots (Figure 4 & Appendix J).

Normal Q-Q Plot of Rotter
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3.2 Aredivers an identifiable sub-set of previously normal sampled

populations?

For two of the groups, divers presenting with DCI and DDRC staff, this

is a particularly hard question to answer as much of the norm data published

on these questionnaires has been obtained using university students which by

their nature are not a representative sample of the general population. It may,
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however, be possible to identify the University students in this research as
being a sub-set of students in general. The researcher therefore decided to
use the means generated by prior research on sensation seeking (as norms
are not available for the version of the questionnaire used in this study).

Ey s e n c k éRshés b&eR r@orously validated and the norms used in this
study were obtained from 2,312 men and 3,262 women with no identified bias

that impacts upon this research.

Table 2: Descriptive Statistics

N Minimum Maximum Mean |[Std. Deviation| Skewness Kurtosis
Pp Statistic Statistic Statistic Statistic Statistic Statistic Std. Error | Statistic | Std. Error
Uni | Rotter 72 3.00 21.00 12.7778 3.9190 -.220 .283 -.123 .559
TAS 73 6.00 10.00 8.9452 1.0123 -.797 .281 -.024 .555
ES 73 2.00 10.00 6.7671 1.7362 -.318 .281 -.309 .555
Dis 73 1.00 10.00 6.5342 2.2304 -.363 .281 -.521 .555
BS 73 .00 7.00 3.0822 1.9632 312 .281 -.962 .555
Zucker 73 16.00 37.00 25.3288 4.7669 .015 .281 -.384 .555
man
Total
EPQ_ 74 .00 22.00 8.5405 4.6939 .753 .279 479 .552
P
EPQ_ 74 6.00 23.00 17.1216 4.6639 -.504 279 -.602 .552
E
EPQ_ 74 2.00 21.00 12.5000 4.5818 -.036 279 -.867 .552
N
EPQ L] 74 .00 13.00 5.7297 2.9577 .232 .279 -.364 .552
EPQ_ 74 2.00 21.00 12.4865 3.9802 -.089 279 -.288 .552
A
EPQ_ 74 6.00 24.00 13.5135 4.1554 .360 .279 -.324 .552
C
Valid N 68
(listwis
e)
DDR| Rotter 11 1.00 14.00 9.0909 3.9612 -.743 .661 .104 1.279
C
TAS 11 3.00 10.00 8.5455 2.2074 -1.949 .661 3.634 1.279
ES 11 3.00 9.00 6.8182 1.6011 -1.249 .661 2.595 1.279
Dis 11 3.00 10.00 6.3636 2.3355 .096 .661 -1.443 1.279
BS 11 .00 8.00 3.9091 2.7370 -.099 .661 -1.209 1.279
Zucker 11 16.00 34.00 25.6364 6.4074 .028 .661 -1.696 1.279
man
Total
EPQ_ 11 1.00 19.00 6.7273 5.0218 1.633 .661 3.013 1.279
P
EPQ_ 11 5.00 23.00 15.5455 6.0723 -.438 .661 -1.141 1.279
E
EPQ_ 11 4.00 19.00 8.5455 4.3672 1.652 .661 2.643 1.279
N
EPQ L 11 1.00 11.00 7.3636 2.7667 -1.085 .661 1.924 1.279
EPQ_ 11 5.00 24.00 9.8182 5.3632 2.115 .661 5.098 1.279
A
EPQ_ 11 5.00 21.00 9.1818 4.7078 1.667 .661 3.535 1.279
C
\Valid N 11
DCI | Rotter 9 2.00 15.00 9.2222 4.1466 -.216 717 -.438 1.400
TAS 9 6.00 10.00 8.1111 1.4530 -.243 717 -.616 1.400
ES 9 1.00 8.00 5.2222 2.3863 -.479 717 -.636 1.400
Dis 9 2.00 8.00 5.4444 2.0069 -.432 717 -.243 1.400
BS 9 2.00 5.00 3.7778 .8333 -1.166 717 2.427 1.400
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Zucker 9 13.00 27.00 22.5556 49018 -1.046 717 .303 1.400

Total

EPQ_ 9 4.00 11.00 7.3333 2.5495 -.129 717 -1.300 1.400
P

EPQ_ 9 11.00 22.00 15.6667 3.6401 .664 717 -.632 1.400
E

EPQ_ 9 3.00 17.00 10.3333 5.0744 .001 717 -1.587 1.400
N

EPQ L 9 4.00 13.00 8.0000 2.6926 494 717 .249 1.400

EPQ_ 9 6.00 15.00 10.2222 3.2318 .258 717 -1.480 1.400
A

EPQ_ 9 3.00 19.00 11.3333 5.0498 123 717 -475 1.400
C

\Valid N 9

(listwis
e)

Previous work by Breivik (1991a) on a selection of Norwegian elite
sportsman, sports students, and military recruits obtain the means shown in
Table 3. We will use these as comparisons.

Table 3: Previous findings by Breivik (ANOVA)

Climbers Canoeists Parachutists Students Recruits F-value
(n=40) (n=32) (n=20) (n=43) (n=28)
TAS 8.33 8.78 8.75 7.79 6.61 8.48*
ES 7.73 6.44 6.85 5.44 4.75 10.60*
Dis 5.95 5.59 6.50 5.37 5.82 1.32
BS 3.73 4.03 4.55 3.49 3.71 1.92
Total 25.73 24.78 26.65 22.09 20.89 6.41*

*=P20.05
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Eysenckds Adul t ag-ewllbheousedtornbromr t he
comparisons.
Table 4a: EPQ-R Normal Data
Ages P E N L
MALES n M S.D. M SD. M S.D. | M S.D. n
16-19 540 463 3.27 1446 4.27 1069 5.08 [6.05 3.80 5.63
20-29 768 419 3.26 13.72 479 981 509|650 3.88 6.49
30-39 404 3.27 275 1285 473 933 518|753 451 181
40-49 327 3.09 259 1238 5.14 9.17 5.06 |8.07 4.08 126
50-59 208 257 251 10.76 529 10.12 540 |9.10 4.06 73
60-69 65 256 247 1044 497 851 560 |11.58 5.15 32
2312 3.78 3.09 13.19 491 983 518 |6.80 4.14 1624
Table 4b
Ages P E N L
FEMALES n M S.D. M S.D. M S.D. | M S.D. n
16-19 590 299 256 1331 4.61 1328 5.22|6.78 3.92 680
20-29 1366 2.79 241 12.89 470 12.87 499 |7.17 3.85 1098
30-39 544 228 220 1197 4.95 1257 528|884 4.05 285
40-49 416 235 211 1224 492 12.63 5.38 |8.86 3.87 203
50-59 273 221 196 1161 4.98 12.11 5.36|11.09 4.75 140
60-69 73 269 294 12.07 540 10.19 555 |12.06 4.89 56
3262 2.63 236 12.60 4.83 12.74 520 |7.73 4.18 2462

From eyeballing this data it would appear that there is a difference

between the groups picked out in this research. Whether these differences

are statistically significant will be assessed in section 3.2.

3.211

University Students, additional data analysis

Additional data was obtained for the university students. This was in

the form of academic results achieved in diving related exams and expert

opinion of performance (university diving lecturers)

EPQ



3.2.1.1.1 Academic results
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Appendix K contains the whole correlation chart for the scores on the

three main questionnaires (Rotters, Sensation Seeking & EPQ-r) and the four

data points for the academic results.

The four data points are

1 Prelim_e (preliminary exam)

1 Pre_att (number of attempts at passing the exam)

1 USN_a2 (Assessment 2 scores on United States Navy Tables)

1 USN_att (Number of attempts at passing the test)

There are only three significant correlations between theses data

points and the main questionnaires outlined above.

This correlation (Chart 9) is

interesting in that it shows a

significant,

negat

relationship between the number of

attempts to pass the preliminary

exam and the score obtained on the

assessment of
use the

tables.

t he

US Navyos

45

4.0

3.0

Pre , ¢
limi
nar

Att
em 15
pts

10

Correlation of Preliminary attempts & USN_a2

80 £ 100 1i0

USN's A2

R=-.313*
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This correlation (Chart 10)

Correlation of Zuckerman Total & USN_a2

40

shows that a high overall sensation

R=-.379* seeking score (Zuckerman Total)

indicates a low score on the test to

© use the US Navy©os

70 80 90 100 110

USN's A2

(USN_a2). The negative correlation

is to a | evel of F

Chart 11 shows the significant
Correlation of ES & USN_a2

(PO0O.01) negative c

ES (experience seeking) and the scores ’

R=-.441%

obtained on the test to assess the ability .

to use the US Navy®b

70 80 90 100 110

tab|e. USN's A2

3.2.1.1.2 Expert opinions

Appendix K contains the whole correlation chart for the scores on the
three main questionnaires (Rotters, Sensation Seeking & EPQ-R) and the
expert responses to the questions in appendix K (inspired by Van Wijk &

Waters, 2001, research).

The five main groups are:
1 Tot _gen (Total scores on the general diving related questions)

1 Tot_gpor (Total scores on the group orientation related

guestions)
1 Tot_enth (Total scores on the enthusiasm related questions)

1 Tot_conf (Total score on the confidence related questions)
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1 Tot_Adv (total score on the adventure related questions)

There are eleven correlations (Table 5) between these data points and

the main questionnaires outlined above.

Table 5: Correlations found between experts opinions of students and

their personality questionnaires.

Tot _gen Tot _enth Tot _gpor
Rotter -615* .545*
Es .500*
Dis -.617* .648** -.700**
Zuck_tot .556*
Tot gen .801** .817**
Tot_gpor .817** .882**

It is reasonable to surmise that there are strong correlations 6 wi tthei n 6

responses given by the experts.

* =P<0.05
** =P<0.01

The remaining correlations fall in an intuitively predictable pattern.

The negative correlations (e.g., Chart 1) are seen between those students

that believe they can control their environment (external locus of control) and

have

ability, and are less likely to remain in diving after their course has finished

(Tot_gen).

strong

di

S i

nhi

biti

ons

(Dis),

but

t hat
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Chart 1: Relationship between LoC & . :
Positive correlations were

General diving ability. alsofoundb et ween the

22

enthusiasm and external locus of

20

® ’ control, and between those that

16
" . seek sensation giving experiences

12

(ES) and those that, in the

10

8

expertos opinion

6
100 120 140 160 180 200 220

TOT_GEN divi ng.

Relationship between academic results and expert opinions.

Upon analysis of the academic results and the expert opinions only one
relationship within this data reaches significance. This relationship was
between the total general scores from the expert opinion and the scores on

the preliminary exam (Table 6).
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Table 6: Correctional chart of expert opinions and examinations results

Correlation between academic attainment
and general diving ability

145 /I
135 -
(7))
£ 125 —
g 115 -
105 —
95 -
Preliminary Total Gneral
Correlations
Preliminary
PRELIM E Attempts TOT GEN TOT GPOR TOT ENTH TOT CONF
PRELIM_E Pearson Correlation 1 -.200 .572* .361 -172 -.015
Sig. (2-tailed) _ 457 .021 .170 523 .957
N 16 16 16 16 16 16
Prelimnary Attempts Pearson Correlation -.200 1 .319 176 -.224 115
Sig. (2-tailed) 457 . 229 .515 .405 .670
N 16 16 16 16 16 16
TOT_GEN Pearson Correlation 572* .319 1 .817*4 -.801* .245
Sig. (2-tailed) .021 .229 . .000 .000 342
N 16 16 17 17 17 17
TOT_GPOR Pearson Correlation .361 176 817+ 1 -.882*4 .280
Sig. (2-tailed) .170 515 .000 . .000 277
N 16 16 17 17 17 17
TOT_ENTH Pearson Correlation =172 -.224 -.801* -.882*+ 1 -.265
Sig. (2-tailed) .523 .405 .000 .000 . .304
N 16 16 17 17 17 17
TOT_CONF Pearson Correlation -.015 115 .245 .280 -.265 1
Sig. (2-tailed) .957 .670 .342 277 .304 .
N 16 16 17 17 17 17

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).




3.3 Can we statistically differentiate between divers who have

experienced DCIs and those that have not?
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Part of answering this question comes from comparing the data from

those divers with DCI, DDRC staff and the University Students.

As can be seen from table 7, the main significant difference between

these groups can be seen in locus of control. Here there are differences

between all three groups.

Table 7: Multiple Comparisons; Tukey HSD

Mean Difference (I-| Std. Error | Sig. 95%
J) Confidence
Interval
Dependent | () Participants |(J) Participants Lower Bound Upper
Variable Bound
Rotter Uni Students | DDRC Staff 3.6869 1.2770 .013* .6430 6.7307
DCI 3.5556 1.3947 .033* .2313 6.8798
DDRC Staff | Uni Students -3.6869 1.2770 .013* -6.7307 -.6430
DCI -.1313 1.7730 .997 -4.3574 4.0948
DCI Uni Students -3.5556 1.3947 .033* -6.8798 -.2313
DDRC Staff 1313 1.7730 .997 -4.0948 4.3574
TAS Uni Students | DDRC Staff .3998 .4025 .583 -.5595 1.3590
DCI .8341 4397 145 -.2137 1.8819
DDRC Staff | Uni Students -.3998 .4025 .583 -1.3590 .5595
DCI 4343 .5594 718 -.8987 1.7674
DCI Uni Students -.8341 4397 .145 -1.8819 2137
DDRC Staff -.4343 .5594 .718 -1.7674 .8987
ES Uni Students | DDRC Staff -5.1059E-02 .5788 .996 -1.4304 1.3283
DCI 1.5449 .6322 .043* | 3.822E-02 3.0516
DDRC Staff | Uni Students 5.106E-02 .5788 .996 -1.3283 1.4304
DCI 1.5960 .8044 122 -.3209 3.5128
DCI Uni Students -1.5449 .6322 .043* -3.0516 -3.8224E-02
DDRC Staff -1.5960 .8044 122 -3.5128 .3209
Dis Uni Students | DDRC Staff .1706 7191 .969 -1.5432 1.8844
DCI 1.0898 .7855 .352 -.7822 2.9618
DDRC Staff | Uni Students -.1706 7191 .969 -1.8844 1.5432
DCI .9192 .9994 .629 -1.4624 3.3008
DCI Uni Students -1.0898 .7855 .352 -2.9618 .7822
DDRC Staff -.9192 .9994 .629 -3.3008 1.4624
BS Uni Students | DDRC Staff -.8269 .6450 .409 -2.3641 .7103
DCI -.6956 .7046 .587 -2.3747 .9835
DDRC Staff | Uni Students .8269 .6450 .409 -.7103 2.3641
DCI .1313 .8964 .988 -2.0049 2.2675
DCI Uni Students .6956 .7046 .587 -.9835 2.3747
DDRC Staff -.1313 .8964 .988 -2.2675 2.0049
Zuckerman | Uni Students | DDRC Staff -.3076 1.6132 .980 -4.1519 3.5367
Total
DCI 2.7732 1.7620 .262 -1.4260 6.9724
DDRC Staff | Uni Students .3076 1.6132 .980 -3.5367 4.1519
DCI 3.0808 2.2418 .359 -2.2616 8.4232
DCI Uni Students -2.7732 1.7620 .262 -6.9724 1.4260
DDRC Staff -3.0808 2.2418 .359 -8.4232 2.2616
EPQ_P Uni Students | DDRC Staff 1.8133 1.4814 442 -1.7165 5.3430
DCI 1.2072 1.6184 737 -2.6489 5.0633
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DDRC Staff | Uni Students -1.8133 1.4814 442 -5.3430 1.7165
DCI -.6061 2.0606 .953 -5.5157 4.3036
DCI Uni Students -1.2072 1.6184 737 -5.0633 2.6489
DDRC Staff .6061 2.0606 .953 -4.3036 5.5157
EPQ_E Uni Students | DDRC Staff 1.5762 1.5385 .563 -2.0895 5.2418
DCI 1.4550 1.6807 .663 -2.5496 5.4595
DDRC Staff | Uni Students -1.5762 1.5385 .563 -5.2418 2.0895
DCI -.1212 2.1399 .998 -5.2198 4.9774
DCI Uni Students -1.4550 1.6807 .663 -5.4595 2.5496
DDRC Staff 1212 2.1399 .998 -4.9774 5.2198
EPQ_N Uni Students | DDRC Staff 3.9545 1.4879 .025* 4094 7.4997
DCI 2.1667 1.6254 .381 -1.7062 6.0396
DDRC Staff | Uni Students -3.9545 1.4879 .025* -7.4997 -.4094
DCI -1.7879 2.0695 .664 -6.7188 3.1431
DCI Uni Students -2.1667 1.6254 .381 -6.0396 1.7062
DDRC Staff 1.7879 2.0695 .664 -3.1431 6.7188
EPQ_L Uni Students | DDRC Staff -1.6339 .9419 .198 -3.8781 .6103
DCI -2.2703 1.0290 .075 -4.7220 .1815
DDRC Staff | Uni Students 1.6339 .9419 .198 -.6103 3.8781
DCI -.6364 1.3101 .878 -3.7579 2.4852
DCI Uni Students 2.2703 1.0290 .075 -.1815 4.7220
DDRC Staff .6364 1.3101 .878 -2.4852 3.7579
EPQ_A Uni Students | DDRC Staff 2.6683 1.3240 114 -.4864 5.8230
DCI 2.2643 1.4464 .266 -1.1821 5.7106
DDRC Staff | Uni Students -2.6683 1.3240 114 -5.8230 4864
DCI -.4040 1.8416 974 -4.7919 3.9838
DCI Uni Students -2.2643 1.4464 .266 -5.7106 1.1821
DDRC Staff .4040 1.8416 974 -3.9838 4.7919
EPQ_C Uni Students | DDRC Staff 4.3317 1.3910 .007* 1.0175 7.6459
DCI 2.1802 1.5196 .328 -1.4405 5.8008
DDRC Staff | Uni Students -4.3317 1.3910 .007* -7.6459 -1.0175
DCI -2.1515 1.9347 .509 -6.7613 2.4583
DCI Uni Students -2.1802 1.5196 .328 -5.8008 1.4405
DDRC Staff 2.1515 1.9347 .509 -2.4583 6.7613

8

* The mean difference is significant at the .05 level.

Charts 2, 3 & 4.

S 551
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Uni Students

groups

on ES (Table 7); and on EPQ_N (Table 7).
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Chart 2, 3, & 4 depict the significant differences between the three
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3.3.1 Do these differences still exist if the university group is slightly
normalised by combining it with the DDRC group?

Table 8 show the three significant differences that occur when the
university students data is combined with that of DDRC staff and then
compared to the DCI cases.

Table 8: Combined groups (DDRC and Students) differences with DCI

divers.

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) Difference Difference Lower Upper
Rotter Equal variances .
assumed .031 .861 2.130 90 .036 3.0669 1.4397 .2068 59271
Equal variances
not assumed 2.110 9.774 .062 3.0669 1.4536 -.1820 6.3159
ES Equal variances
assumed 2.820 .097 2.486 91 .015 1.5516 .6242 3116 2.7916
Equal variances
not assumed 1.899 8.902 .090 15516 .8170 -.2998 3.4029
EPQ L  Equal variances
assumed 427 .515 -1.993 92 .049 -2.0588 1.0328 -4.1101 | -7.52E-03
Equal variances
not assumed -2.159 10.177 .056 -2.0588 .9536 -4.1785 | 6.086E-02
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Chart 5

Significant differences betwenn University students and DDRC staff combined and DCI

12 ~.

11

* \
9 —e— Rotter

—=—ES
EPQ_L

Mean Scores

l\
It is interesting to see that Rotterds |

significant although the level is reduced from P<0.013 to P<0.036, with the
combined group having a significantly more external view of their locus of
control.

Experience seeking (ES) has increased its level of significance from
P<0.043 to P<0.015. This suggests that the divers that suffered DCI are
actually less likely to seek out sensation giving experiences, than students or
DDRC staff.

EPQ C and N were significant in the first analysis for this data, but with
the combination of the groups they no longer reach significance (P<0.5).
However EPQ L which was not significant between groups in the previous
analysis, is in this analysis with combined data, with the DCI participants

being more likely to lie on their responses to the questionnaire.
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3.4 Arethere any significant differences within groups between scores

on the psychometric measures and reported driving factors?

Statistics derived from a TUKEY HSD follow up post ANOVA.

Have you been involved in an accident? Mean difference | Significance
| Uni students | DDRC -.56% P<.001
Was the accident your fault?
| Uni students | DDRC | -.65* | P<.0001 |
Do you have any points on your licence?
Uni students DDRC -.31 P<.009
DCI -.39 P<.002
How many points do you have on your
license?
Uni students DDRC -1.76* P<.004
DCI -2.18* P<.001
What i s your caros e
DCI Uni students 809.35* P<.0001
DDRC 615.59* P<.028
Charts 6 & 7
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3.5 Arethere any significant relationships within groups between

scores on the psychometric measures and scuba diving experience

(as determined by the number of SCUBA dives performed)?

Number of SCUBA dives logged

Mean difference

Significance

DDRC

Uni students

950.69*

P<.0001

DCI

600.97*

P<.028
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Chart 8
The pattern shown in this analysis

University divers tend to be at the start of their diving career and therefore
have only performed a limited number of dives, and, as a rule of thumb to very
shallow depths. Where as the DDRC staff can be classified as working
commercial divers and have therefore logged hundreds of dives. The divers
presenting with DCI come from the recreational diving fraternity and tend to
dive in good weather and infrequently, therefore, logging significantly fewer
dives than DDRC staff.

Tables 9 & 10: T-Test with the University students and DDRC staff

groups combined

Table 9
Group Statistics
Std. Std. Error
Participants N Mean Dewvation Mean
SCUBA dives logged Uni Students & DDRC 72 162.65 556.13 65.54
DCI 9 380.33 521.60 173.87

refl



Table 10

Independent Samples Test
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Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence

Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) | Difference | Difference Lower Upper
SCUBA dives logged Equal variances 741 .392 -1.114 79 .269 -217.68 195.42 -606.65 171.29
assumed
Equal variances
not assumed -1172 10411 .268 -217.68 185.81 -629.49 194.12

As can be seen in tables 9 and 10 (above) by attempting to normalise

(to the general diving population) the data through combining the university

group and DDRC staff, the significant difference between groups is lost.

3.6 Can experts be used to rate the likelihood of a person getting a DCI

from their dive profiles?

Appendix L contains a series of dive tables these where given to

doctors that treat DCI and that also participate in diving. They were asked to

look at each profile separately and decide if it would be likely to cause DCI.

These profile were also assessed by comparing them to two sets of

decompression tables.

You can see from appendix L, that the experts rarely agreed with the

decompression tables or between themselves. The researcher would

therefore suggest that the following decompression tables is a safe procedure

that even when diving within the confines of the tables, it is possible to suffer

a DCI and conversely diving outside the tables does not necessarily mean

you will have DCI.
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3.7 Can we use statistics from previous research to find any

differences between the three groups in this research?

Due to not having the raw data or even the standard deviations for the
means reported in Breivik (1991a), no direct statistical comparisons can be
made of this data. However, eyeballing the means suggests there may be

some interesting patterns (Table 9).

Table 11:
TAS | ES | Dis | BS | Zuckerman | EPQ_P | EPQ_E | EPQ_N | EPQ_L
Total
University 8.95|6.77 | 6.53 | 3.08 25.33 8.54 17.12 | 12.50 5.73
DDRC 8.55|6.82|6.36 | 3.91 25.64 6.73 15.55 8.55 7.36
DCI 8.11|5.22|5.44 | 3.78 22.56 7.33 15.67 | 10.33 8.00
Canoeists 8.78 | 6.44 | 5.59 | 4.03 24.78
Parachutists | 8.75 | 6.85 | 6.50 | 4.55 26.65
Students 7.79 | 5.44 | 5.37 | 3.49 22.09
Recruits 6.61|4.75|5.82|3.71 20.89
Climbers 8.33|7.73|5.95|3.73 25.73 . . . .
EPQ_norms 4.19 13.72 9.81 6.50
Table 11 indicates that there is a significant difference within the five
named groups on Tas, Es and Total. If the researcher conservatively
guesses that this significance | ieds betwe
mean (e.g. TAS recruits = 6.61, & TAS canoeists = 8.78) we can conclude
that the only significant difference between the collected data on the
Sensation Seeking Scale and that found in

TAS with recruits and the researcherds uni-
As with the sensation seeking scale sub-groups, a direct statistical

comparison with the norm of the EPQ and the collected date is not possible.

The researcher can therefore only discursively analyse the patterns produced

by the data points. To aid this discussion the researcher has prepared Figure
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5. From the figure it would appear that the only difference that may reach
significance is on the extraversions continuum between the norm data
provided by Eysenck and that data generated from the university students.
However as you will recall from section 3.3 there are significant differences
between DDRC staff and university students on Neuroticism and

consciousness on the EPQ-R scale.

Figure 5: The means of the research data plot with the norms for the

EPQ
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3.8 Can personality assessment be used to identify those divers at

greater risk from experiencing a DCI?

The data, although by no means perfect, is generally (statistically)

normally distributed.
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Several interesting conclusions can be drawn from the analysis of the
university studentso dat a.

1 The greater the number of attempts at diving exams the higher the
final obtained score.

1 Higher sensation seeking students score lower on their ability to use
decompression tables

1 High external locus of control correlates with lower general diving
abilities (as rated by experts).

1 High levels of disinhibition correlates with lower general diving abilities

(as rated by experts).

Could the researcher predict divers likely to sustain DCI (using the
personality questionnaires)?

Section 3.3 indicates that there are significant differences between
locus of control and those divers that are novices (university students), those
with DCI and commercial divers (DDRC staff). Divers with DCI exhibited a
more internal focus and university students more external. Divers with DCI
also have significantly lower experience seeking tendencies compared to a
combined group of university students and DDRC staff. DCI patients also
scored higher on Eysenc-ktiiaathdcgmbmegl scal e on
group.

Section 3.4 showed that there are many significant differences
between university students and DDRC staff, such as being involved in an

accident. These differences could be explained by such things as age,
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experience, university students being a unigue sub-set of the population, and
the students self selecting into diving courses etc. However DCI divers had
significantly larger car engines than either University students (possibly due to
age and insurance etc) or DDRC staff. This is surprising when taken into
consideration with their tendency to have an internal locus of control.

When looking at the number of dives performed, the researcher was
not surprised to see a pattern that they (and their colleagues) often intuitively
felt existed. Divers that experienced DCI 6
dives than DDRC staff but not significantly more than university students (that
can be classified as novice divers for this data).

The group of interest to the researcher is that of divers presenting with
DCI. When comparing their data with norms and previous research no
significant differences could be identified to separate them from other

individuals that participate in sensation seeking sports, nor do they have any

unusual combination ofRtraits on Eysenckds



4 Discussion

4.1 Biophysical mechanisms that may affect susceptibility to DCI

75

Two patients were referred for further investigation as to the cause of

t he

DCI

The

suspected

cause

i s

PFO

appendix M). This would be a very interesting sub-group in the research, but

due to the small number recruited it was not possible to perform any rigorous

statistics on the data.

The researcher did give a tertiary look at the differences between the

data collected from DCI patients and those with DCI that were sent for PFO

testing.
Sum of Squares df Mean Square F Sig.
Rotter Between Groups 70.127 1 70.127 7.280 | .031
\Within Groups 67.429 7 9.633
Total 137.556 8
TAS Between Groups 2.032 1 2.032 957 |.360
\Within Groups 14.857 7 2.122
Total 16.889 8
ES Between Groups 13.341 1 13.341 2.899 | .132
\Within Groups 32.214 7 4.602
Total 45.556 8
Dis Between Groups 2.865 1 2.865 .683 | .436
\Within Groups 29.357 7 4,194
Total 32.222 8
BS Between Groups 127 1 127 164 | .698
\Within Groups 5.429 7 776
Total 5.556 8
Zuckerman |Between Groups 50.794 1 50.794 2.514 | 157
Total
\Within Groups 141.429 7 20.204
Total 192.222 8
EPQ P Between Groups 1.143 1 1.143 157 |.703
\Within Groups 50.857 7 7.265
Total 52.000 8
EPQ E Between Groups .286 1 .286 .019 |.894
Within Groups 105.714 7 15.102
Total 106.000 8
EPQ N Between Groups 37.786 1 37.786 1.572 | .250
Within Groups 168.214 7 24.031
Total 206.000 8
EPQ L Between Groups 10.286 1 10.286 1.509 | .259
Within Groups 47.714 7 6.816
Total 58.000 8

(PFOO
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EPQ_A Between Groups 7.627 1 7.627 .703 | .429
\Within Groups 75.929 7 10.847
Total 83.556 8
EPQ_C Between Groups 4.571 1 4571 160 |.701
\Within Groups 199.429 7 28.490
Total 204.000 8
SCUBA dives Between Groups 793968.286 1 793968.286 | 4.020 | .085
logged
\Within Groups 1382587.714 7 197512.531
Total 2176556.000 8

There are few statistically significant results in the ANOVA

differentiating between those that had DCI and were not suspected of having

a PFO and those that were. The trends seen in the graphs in Appendix N

clearly show that there may be a difference that would reach significance if

the population sampled was larger. Using the data generated in this research

power calculation (Appendix O) indicate that to rigorously assess this data for

true significant differences would need 90 participants in each group. Leaving

the statistical interpretation of this data to one side and addressing the

research question pertaining to PFO, common sense would dictate the

following. There should not be a link between cardiac anatomical

abnormalities and behaviour that would lead to bubble formation. It is just that

a PF is a factor which if present increases the likelihood of bubble formation

leading to sustaining a DCI.

4.2 Findings in relation to research questions

The question that needs asking here is: Do the results from the

guestionnaire battery provide a significant indicator of potential for future

incidents that might lead to a diver presenting with DCI?

As with most research there are aspects in the results that imply that

divers prone to DCI have a different psychology than to those who are less
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susceptible. Divers that have DCI tend to have an internal locus of control

and are not experience seekers to the same extent as university students or

DDRC staff (commercial divers). However they do tend to drive cars with

larger engines than either the other groups. The face value explanation for

this finding would be that divers sustaining DCI are older and therefore further

along in their career development and consequently more likely to greater

disposable income and larger cars. This presumption is challenged by the
researcherso knowledge of the DCI divers t

the same size of this group is too small to drawn any conclusions.

4.2.1 Locus of control

The researcher presumed that divers would have external locus of
control and this would therefore lead to seeking out sensations and maybe
taking excessive risks. The conclusion following from this is that those
suffering from DCI would be high sensation seekers with an external locus of
control. This research found the opposite, that divers with DCI are actually
internal (Locus of Control) focus.

There is a positive correlation within the university students in this
research that agrees with McCauley (1985) findings that people with external
locus of control will participate in sensation seeking activities. Students with

higher external locus of control take part in more dangerous sports.

4.2.2 Sensation seeking

In this research the findings mostly go against the researchers intuitive
beliefs of divers. That is to say that divers in general do not seem to seek out

sensations. The exception to this is the university students who have a
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significant correlation with disinihibtion and the number of dangerous sports
they participate in.
How widespread is this source of dissatisfaction with the forced-choice
format of the test and how might it affect scores on the questionnaire?
Franken, Gibson, & Rowland (1989) asked participants who had
completed the questionnaire to rate the degree to which they found the
forced-c hoi ce format to be fAentertaining, A Af
affect), or Afrustrating, o Airrigfoati ng, 0 o
positive-affect responses were much higher than those for negative-affect
responses. There were no significant correlations between SSS Total scores
and affect rating of either type for men. For women SSS scores showed low
correlations with both positive- and negative-affect scores; they found the test
both frustrating and stressful, but also informative. Although significant, none
of these correlations exceeded 0.16 suggesting that the negative effects of
the forced-choice form have been exaggerated. There is a tendency for high
sensation seeking women to be more exasperated (but interested) with the
forced-choice form, but this does not mean that exasperation or interest

affects scores on the test.

43 Eysencksod6 Personality Questionnaire

The only significant correlation that was produced by this study was
within the DCI group. It was shown that these divers had a propensity to lie
more than the participants in either of the other groups. It would be
interesting to briefly discuss some possible reasons for this. It could simply be
a personality trait that is prominent in divers that have DCI. More likely it is

that they feel they are being judged by the researcher and therefore answer



79

this, and potentially the other questionnaires, in such a manor as to reduce
any negative feedback from the researcher.

Hans Eysenck was an iconoclast i someone who enjoyed attacking
established opinion. He was an early and vigorous critic of the effectiveness
of psychotherapy, especially the Freudian variety. He also questioned the
scientific validity of most academic varieties of psychology. As a hard-core
behaviourist, he felt that only the scientific method (as he understood it) could
give an accurate understanding of human beings. As a statistician, he felt
that mathematical methods were essential. As a physiologically oriented
psychologist, he felt physiological explanations were the only valid ones.

Of course, we can argue with him on all these points: Phenomenology
and other qualitative methods are also considered scientific by many. Some
things are not so easily reduced to numbers, and factor analysis in particular
is a technique not all statisticians approve of and it is certainly debatable that
all things must have a physiological explanation i even B. F. Skinner, the
arch-behaviourist, thought more interms of conditioning i a psychological
process i than in terms of physiology. Yet, his descriptions of various types
of people, and of how they can be understood physically, ring particularly true.
Most parents, teachers, and child psychologists will more than support the
idea that children have built-in differences in their personalities that begin at
birth (and even before), and which no amount of re-education will change.
The researcher intuitivelylik es Eysenckds take on behaviout
researcher feels that as with numerous other jobs and past times, those that
take part in diving do so primarily because of their biologically/physiologically

determined traits and are therefore primarily self-selecting.
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4.4 Comments on adopted Research Methodology

4.4.1 Research question

In the introduction the researcher discussed driving as being one of the
most common and accessible forms of sensation seeking in young men.
Although this may be true and is to a limited extent verified by insurance
company information, there are other stimulating experiences sort by both
young males and however socially undesirably, young females. The most
obvious being sex.

The researcher did not ask any questions regarding sexual intercourse,
pregnancy, parenthood etc or indeed about any form of illegal activity such as
theft or joy riding. It maybe worth considering these aspects of sensation
seeking (and to a more limited extent locus of control) when constructing
future questionnaires. Future questions could be along the lines of the date of
birth or the respondent and the respondent
would provide the date that could be used to assess if there was a correlation
with objective proof of their being sexually active and to (e.g.,) sensation
seeking. As with all research there must be a limit to the number of questions
asked (time limits etc), but an aspect that must be thought about when
researching hobbies and sensation seeking is the cost of participating. Cost
can of course come in many forms (time, money, accessibility) and may
dictate participation more than personality.

These considerations would obviously influence the research question
constructed for investigation, and again, differences between the mean ages

of the groups sampled may confound the data.
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4.4.2 Population Sampled and sample size

Other than the narrowing of the investigative area of the research, one
of the main improvements would be to standardise the sample sizes of each
group. This would allow more rigorous agreement with the presumptions of
the statistics to be meet. It would also be desirable to have groups larger than
30, to satisfy the requirement of the &écen:
abnormal distributions (Rosenthal, Rosnow, & Rubin, 2000)

The experimental/research group (DCI) in this study had only nine
members, and although the group of DDRC staff was not significantly different
(11) from this, it can be reasonably argued that as a group of people the
DDRC staff have had on average more years in education than those with
DCI. Itis also reasonable to presume that they (DDRC staff) know more
about the factors that cause DCI and would therefore be more wary during
their diving to avoid these factors (possibly abnormally so). It could also be

argued that even armed with the knowledge of the causes of DCI, DDRC staff

are |l ess |Iikely to get DCI than other dive
t hat actwually witnessing the ill @®ffects o
safe dive practiceo (Lindsey, 2002, person

The third group used in this study was that containing university
students presenting at DDRC to participate
people, of largely limited diving ability. They are therefore not a directly
comparable subgroup of divers. It is not even possible to say that their driving
experience is comparable to that of the DCI participants or that of the DDRC

staff, due to their age.
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The university students do however provide a proliferation of
interesting data with respect to comparison with academic results and expert

scoring.

4.4.3 Questionnaire Battery

Many accident studies (which could include the DCI divers) have
included measures of cognitive ability. In most cases, this ability is
constructed as fAgener al intelligence. 0 Un-
often measured unreliably (see Hale & Hale, 1972, and Shaw and Sichel,
1971, for comprehensive reviews). This has lead to personality research such
as this and other studies that combine the two types of study (Shaw, 1965).

It is suggested in much of the previous research (Peters, Levin, &
Kelly, 1977) discussions that the use of the Minnesota Multiphasic Personality
Inventory (MMPI) or at least aspects of it may be an appropriate tool to use in
future studies. The research agrees with this, but the MMPI can take a
considerable amount of time to complete and may therefore lead to fewer

divers volunteering to participate in future work.

45 Further work with this collected data

There are four primary directions in which the researcher would wish to
pursue:

There is a substantial body of work in psychology looking at gender
differences. It was a conscious decision by this researcher to collect gender
data, but not to include it in the analysis unless strong statistical significance

were found during the main planned analysis. This was not the case and
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therefore if time allowed in future works this area may well be an interesting
point of investigation.

Conduct a case study analysis on the nine-presented cases of DCI.
This would enable the researcher to theorise what type and/or sequence of
errors in behaviour and/or cognition leads to accidents occurring during scuba
diving.

As stated in this pr ojregisposedtalsufierer s wi t h |
DCI (Appendix M). It would be interesting to assess these people as case
studies and collect further information on their choices to continue diving (or
not) and what precautions they take to prevent recurrences of DCI.

A large part of the DDRC staff feel that the reliance on diving
computers to calculate decompression stops is responsible for a significant
percentage of the cases of DCI that present at the centre each year. It would
therefore interest the researcher to assess if there are any relationship
between whether a computer or table plans the dive? This information was

collected in the diving history questionnaire.

4.6 Future work following on from this research

The participant size (not including the university students) in this
research is quite smal/l (DCI, n=9; DDRC, n:
plan to increase the experimental group (i.e., those that present to DDRC with
a DCI) by recording data over a longer time period. The dive history
guestionnaire (Appendix G) would also be changed from covering the last five
dives to those performed in the last 72 hours. This would bring it in line with
the medical questionnaires (Appendix P) used by the diving doctors at the

DDRC.
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As a future prospective study, all divers having a medical at DDRC
could complete one of the researcherds que.
followed up annually. This would provide a huge amount of data and due to
the comprehensive range of qualified divers attending DDRC for medical
assessment would at least allow a set of normal values to be drawn up for this
group.

Other than the expert opinions on dive profiles this project has very
little behavioural input. This could be addressed in the future by recruiting
both those divers that sustain DCI and their diving buddies that do not. This
would allow the researcher to directly compare both dive profile and other
extraneous variables that have been suggested as contributing factors to DCI
such as dehydration (Bennett & Elliott, 1999) or, in women, the first week of
their menstrual cycle (St Ledger Dowse, 2001).

It would be possible to investigate the divers from the university as a
sub-group of divers as a whole. The researcher would then be able to follow
them through their course and see how many students pursued diving careers
post university. It would also be possible for the research to attempt to predict
the outcome of the dive course for each individual.

Collecting more data from the university diving students could produce
an abundance of information that could be analysed in the short term to
predict study outcome and long term to see if it correlates with staying in the
diving fraternity post University.

The researcher is currently undertaking a piece of research for the
Health and Safety Executive (HSE) investigating the cognitive and

metacognitive effects of hyperbaric pressure on scuba divers. It would be
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interesting to assess if there were personality correlations with the
psychometrics used in that study.

Collection of more data from DCI cases and other divers presenting at
DDRC and comparing this data with the work done (and being done) by St
Ledger Dowse et al on women and the menstrual cycle. It would be
interesting to see if personality traits remained stable or varied in predictable
patterns throughout the cycle.

The researchersodo work has indicated
to have larger car engines than staff at DDRC. It would be interesting to
follow this finding up by collecting data on income and level of diving
gualification with the number of dives
contention that the high-income divers would be likely to have a higher level of
gualification and that it would be negatively correlated with the number of
dives performed. This is because level of qualification is seen as a status
symbol in diving and therefore those that can afford to do the courses to gain
gualifications do so as quickly as possible with the minimum number of in-
water dives. It may also follow that these divers would do deeper dives with
less experience, which suggests to the researcher that they would be prone to

diving related accidents.

4.6.1 Risk-Taking Behaviour

t ha

per:

The reader may have noted the recurring

this text. In recent years the sensation seeking questionnaire (Zuckerman
1983) has become a frequently used instrument for the assessment of
individual differences in risk-taking tendency (Jonah, 1997). Maybe this is

because the author of this questionnaire defines sensation seeking with
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~

specific reference to risk: Aithe need for

seeking for the sake of experiences. 0 May |

guite measure up to the authoroés definitio

T including his own (Horvath & Zuckerman; 1993) i seems to indicate that

people who get high scores feel that the personal risks involved in the risky

activities they like are less severe than is true for the people who dislike those

risky activities and obtain low scores. Similarly, Dutch drivers with high

sensation seeking score were found to follow the car in front of them more

closely than drivers scoring low on the questionnaire. Their self-reports and

physiological measures of arousal, however, indicated that the sensation

seekers experienced about the same sensation of risk as those with low score

(Heino, van der Molen & Wilde, 2001). Thu:

| argely reduced to fiestimating that the ri
Although sensation seekers have reported to be more inclined to

engage in apparently risky driving habits like speeding, drinking and driving,

and to run up a record of moving violations (Trimpop, 1990), (in this research

noted by the increased number of points on a persons license), various

studies found no relation between sensation seeking scores and traffic

accident history (Burns, 1992; Clement & Johan, 1984). In one study, high

sensation seeking was found to be associated with more traffic accidents in

the early st aaqea,budwithf@wedat a later dai@,svhile there

was no difference in accident involvement between sensation seekers and

sensation avoiders across the total duration of driving experience (Heino, van

der Molen & Wilde, 1996).
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Miller and Friesen (1982) observed a relationship between locus of
control and risk taking behaviour (external locus of control was associated
with conservatism in decision making).

A comprehensive review of the literature on the relationship between
the habit of gambling and any personality trait of habitual gamblers has this to
say: AWhat |little agreement exists suggest:
with high frequency gamblers being more external than low-frequency
gamblers. However, if such a relationship is a reality, than it is just as likely
that the gambling causes the trait as that
(Walker, 1992).

If a habit as risk-riddled as gambling has not been found to be strongly
related to personality traits that one associates with a positive inclination
toward risk taking, there would seem little hope for finding any marked
relationship between accident involvement and personality.

Yet, numerous studies have been conducted in the hope of identifying
individual characteristics that are related to accident history. Some have met
with a degree of success, although it is not uncommon for significant findings
in one study to find either no support or even contradictory results in another.
Greater accident involvement has sometimes been found for introverts and, in
other investigations, for extraverts. Similarly, sensation seekers were
sometimes found to have had more accidents, and sometimes sensation
avoiders were found to have more. Greater accident involvement has been
found for people who tend to attribute the occurrence of important events in
their lives to fate or chance rather than to their own doing. The same holds

for impulsivty, easy-goingness and low self-control (Lester, 1991).
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Some studies may actually lead to overestimation of the relationship
between personality and what little stability there is in accident involvement.
This can happen when current scores on personality tests are investigated on
their association with past accident recor
of ¢ o this termlrefers to persons who attribute the occurrence of
important events, such as accidents, to external factors, rather than their own
doi ng. The |l atter 1 s fAinternal l ocus of c
People like to present themselves in a favourable light, not only to
others but also to themselves. Thus, it is to be expected that the very human
eagerness to justify oneself will lead people to attribute any accident they had
to factors other than their own incompetence, carelessness, inattention, hurry
etc. So after an accident they may become more inclined to agree with
external-type statements, while before the accident they were actually more
internal. Bus and streetcar drivers in Helsinki, having had accidents in the
past, attributed the occurrence of traffic accidents more often to their tight
schedules, fatigue, and duration of work shift than did accident free drivers
(Hakkinen, 1979)
Performance on tests of skill or measures of personality may, of
course, also be influenced when people know or suspect that they are being
tested because of their accident history.
explain their traffic accidents by reporting circumstances of lowest culpability

compatible with credibility.o (Aronoff, 19

4.6.2 Case studies as an alternative research method

In many branches of psychology, the intensive study of the single case

can yield valuable information about circumstances leading up to catastrophic
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errors. Where sufficient evidence is available regarding both the antecedent
and the prevailing circumstances of a particular event or accident, we are able
to study the interaction of the various causal factors over an extended time
scale in a way that would be difficult to achieve by other means. Although any
one catastrophe may result from the unhappy conjunction of several distinct
causal chains, and hence be a truly unique happening, the precise effects of
this particular combination of contributing factors teaches us something about
the limits of human performance that could not be obtained from either the
laboratory or from naturalistic observations.

Inevitably there are problems, the primary sources of data are accident
reports. Not only are these mostly concerned with attributing blame, they also
tell a story that may be inaccurate or incomplete, even when the reports are
prepared by experience and relatively open-minded investigators. There are
two main difficulties. First, an accident report will always contain less
information than was potentially available. Second, a written account has the
effect of 6digitisingd what in the origina
6anal ogued event s.

One of the important lessons of these case studies is that disasters are
very rarely the product of a single monumental blunder. Usually they involve
the concatenation of several, often quite minor, errors committed either by
one person or, more often, by a number of people. In general, the errors
contributing to human-made disasters recognisably belong to the familiar
body of slips, lapses and mistakes to which all of us are prone in the normal
course of daily life. Any one of them might have negligible consequences; but

their effects accumulate, each compounding the mischief of its predecessors,
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so that in retrospect the whole series seems to move inexorably towards its
calamitous conclusion.

But hindsight, as Fischhoff (1975) has demonstrated, does not equal
foresight. Simply knowing how past disasters happened does not, of itself,
prevent future ones. However, by combining the knowledge obtained from
case studies with a more adequate theory (or theories) of error production, we
not only extend our knowledge of cognitive function, we can also begin to
assemble a body of principles that, when applied to the design and operation
of high-risk technological systems, could reasonably be expected to reduce
either the occurrence of errors or their damaging consequences.

Furnham and Saipe (1993) found that TAS and BS sensation-seeking
scales correlated substantially with a scale assessing attitudes towards
driving risks and reasons for taking these risks. Subscales of the risk scale
reflect a lack of regard for the driving laws; feeling of confidence despite
illegal, risky, or fast driving; enjoyment of the sensation of speed; impulsivity;
a generalised risk taking as expressed in gambling; and aggressiveness
expressed in driving. TAS and BS scales correlated with all of these except
the last one, aggressive driving. High sensation seekers seem to have
remarkable confidence in their abilities to survive risky driving and escape
legal punishment. This research did not find any relationships between high
sensation seeking and dangerous diving. Experience seeking (ES) was in
fact negatively correlated with DCI. The DCI participants in this research
have internal locus of controls, which could mean that they do not seek
sensations from external sources due to their beliefs in their ability to control

their environment.
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The researcher and some of their colleagues feel divers with internal
locusofcontrolmay actwually be more predisposed t
stressful situation which takes them away from their internal locus of control.

There are many physiological changes that go with panic such as increases in
adrenaline, which may actually increase the likelihood that the off-gassing

need to prevent DCI is inhibited.

4.6.3 Injury proneness in the target group

Given that high sensation seekers are more willing to accept risk in the
pursuit of novel and intense sensations, it might be expected that they would
be more injury-prone than lower sensation seekers. This assumption led
Ditunno and McCauley (1985) to predict that persons who had sustained
spinal-cord injuries would be drawn from the high sensation-seeking part of
the population. High-risk activities such as reckless driving, motorcycle riding,
gun shooting, diving, and some sports are frequently sources of spinal
injuries. Patients undergoing physical rehabilitation after injuries have been
compared with normative populations on the SSS V. No significant differences
were found. Nor were differences found between patients injured by
O0i mprudent &6 and Aprudent o behaviour . But
comparison of a spinal-cord group with the normative group. One is that the
nature of some of the items on the SSS, particularly the TAS scale, ask about
future desires to engage in physical thrill seeking activities. The spinal-injured
group would be incapable of engaging in psychical thrill-seeking activities.
Examination of the subscales means of the male spinal injuries group shows
lower scores on the TAS scale, but practically no difference in their other

subscales of the SSS. A second problem is that a severe injury like a spinal-
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cord severance is |likely tosemsétiannge oneo6s
seeking. The theory developed by Zuckerman (1971) suggests that sensation

seekers have lowered their risk appraisals as a function of engaging in risky

behaviour without serious negative consequences, like permanent physical

damage. Perhaps if those in the injured group were given form VI of the SSS,

which separates experience from mere intentions, it would be shown that they

score high on TAS and Dis experience, but low on TAS and Dis intentions. As

Mc Caul eyds study s uggmsuffereda DGl divessgivebe t hat

up diving or reassess there sensation seeking activities, consequently they
reassign themselves and answer the questions in a different manor than they

would have prior to DCI.

4.6.4 Summary

This study sought to investigate the potential for identifying divers at
increased risk from dive profiles outside those proscribed by Decompression
Tables by their personality. A series of questionnaires were used to examine
divers presenting with DCI and a control group. These questionnaires had be
previously validated.

When comparing the research data with normalised data from previous
research, no significant differences could be identified to separate them from

other individuals that participate in sensation seeking sports nor do they have

any unusual combination-Rf traits on Eysen

The divers that presented with DCI had an internal Locus of Control
compared with other divers in this study did not seek sensation-giving
experiences and had higher-powered cars. This combination of factors

suggests that this sub-group are relatively successful (they can afford
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expensive cars), that they attribute this success to their own abilities (internal
Locus of Control) and a degree of probity in life (ensuring positive outcomes
through choosing the safer options). This personality profile is then faced with
an unsafe situation where they are very aware of a loss of control. In such a
situation they may panic, thus exacerbating the situation and leading to an
increased likelihood of a dive profile outside those proscribed by
Decompression Tables.

This interpretation of the impact that the personality has on
susceptibility to DCI inducing situations is reinforced by the relative lack of
dive experience. Divers presenting with DCI had no significant difference in
number of dives logged than University Students but did have significantly
fewer dives logged than DDRC staff (none of whom have suffered a DCI).
This suggests a relative lack of experience and ability to handle unexpected

situations in diving.
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