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FOREWORD

For some years the National Institute for Personnel Research (NIPR),
as well as the National Institute for Transport and Road Research
(NITRR), both of which are CSIR institutes, have conducted research in
the area of road safety, sponsored to a considerable extent by the
National Road Safety Council.

The NIPR's investigations have concentrated chiefly on the role in
accident causation of such factors as individual differences in the
ability to assess vehicle velocity, and the importance of information
processing. Currently the Institute is carrying out a large-scale
intensive study of the effects of fatigue on performance in a "driving
simulation", more precisely a computer controlled visual field

generator.

At a meeting of the Personnel Research Advisory Committee in November
1982 Professor Simon Biesheuvel expressed the view that the human
factor in accidents was a complex interaction of a number of
variables, especially those of a non-cognitive kind.

The Committee recommended that the NIPR survey the literature in this
area as soon as possible, with a view to identifying specific areas
requiring research. This report by A P Golding is the result of this
recommendation. The findings of his survey comprise a valuable
contri.bution to the planning of future research on human factors in
the causation of road accidents.

G K Nelson

CHIEF DIRECTOR
NATIONAL INSTITUTE FOR PERSONNEL RESEARCH
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SUMMARY

This survey is an overview of the literature on human factors in
traffic safety. More specifically it examines the individual

di fferences which predispose some people to have accidents and others
not to in order to identify the population at risk.

The areas covered are many and diverse, and the part some factors play
in the driving task may seem initially obscure. However, driving is
just as much a form of social behaviour as other everyday activities
demonstrated in a person's response to family 1ife, the work situation
and to being a citizen. It is argued that deviance in these areas is
frequently accompanied by deviance in other areas.

With respect to the issue of screening drivers who are at risk traffic
researchers have yet to find the answers. The driving situation, as
we know, is very complex and the probability of an individual having
an accident exceedingly low; so low in fact that the probability of
him having an accident through negligence approaches the probability
of him having one by sheer chance. It could thus be concluded that
accident involvement may be an inappropriate measure to use and many
failures to find significant relationships have indeed been attributed
to this. Rather, it could be argued, investigators should pursue the
relationship between deviant forms of driver behaviour such as
reckless driving and a human factor such as personality.

The findings of this review suggest that certain human factors which
di fferentiate drivers.are associated with specific forms of driver
behaviour either leading to accidents or hazardous situations. If
research aimed at identifying individual driver characteristics and
types of accident or road behaviour is successful then training
schemes could be implemented to remedy some of the deficits noted.
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OPSOMMING

Hierdie ondersoek is 'n literatuuroorsig in verband met padveiligheid.
Dit ondersoek meer spesifiek die individuele verskille wat sommige
mense meer vatbaar maak om ongelukke te maak en andere nie. Die
riskante populasie word sodoende geidentifiseer.

Die areas wat gedek word is baie, asook uiteenlopend van aard, en die
rol wat sommige faktore by bestuur speel, mag aanvanklik onduidelik
lyk. Bestuur is egter net soveel 'n vorm van sosiale gedrag soos
ander alledaagse aktiwiteite wat gedemonstreer word in 'n persoon se
reaksie teenoor familie-lewe, die werksituasie en om 'n burger te
wees. Daar word gereken dat 'n afwyking in hierdie areas gewoonlik
gepaard gaan met 'n afwyking in ander areas.

Betreffende die kwessie van die sifting van riskante bestuurders, moet
verkeersnavorsers nog 'n antwoord vind. Die bestuursituasie, soos ons
weet, is baie ingewikkeld en die moontlikheid dat 'n individu 'n
ongeluk sal maak is uiters laag; so laag inderdaad dat die moontlik-
heid vir hom om 'n ongeluk te maak as gevolg van nalatigheid net so
goed is as om toevallig 'n ongeluk te maak. Daar kan dus tot die
gevolgtrekking gekom word dat ongelukbetrokkenheid 'n ontoepaslike
maatstaf is om te gebruik. Baie mislukte pogings om 'n beduidende
verband te vind is hieraan toe te skryf. Daar kan eerder geargumen-
teer word dat navorsers die verband tussen afwykende vorme van gedrag
van bestuur moet opvolg, byvoorbeeld, roekelose bestuur en 'n menslike
faktor soos persoonlikheid.

Die bevindige van hierdie oorsig voorsien dat sekere menslike faktore
wat bestuurders onderskei, in verband gebring kan word met spesifieke
vorme van bestuurders gedrag wat of lei tot ongelukke of gevaarlike
situasies. Indien navorsing wat gerig word op die identifisering van
individuele karaktertrekke en tipes ongelukke of padgedrag, suksesvol
is, dan kan opleidingprogramme daargestel word om sommige van die
nadelige faktore te bekamp.






1. INTRODUCTION

As far as the human factor in trafic accidents is concerned the
ability to make decisions and take appropriate action is particularly
dependent upon the affective state of the driver at the time. This
may be a relatively enduring state related to his personality and the
way in which he perceives stimuli in everyday life, or it may be a
transient state brought about by stress at home or at work.

Additionally, the fact that driving is only one of many forms of an
individual's social activities means that his behaviour and experience
in other situations may exercise a powerful influence on his driving
behaviour. This complex interaction has largely escaped investigations
in the field of accident research. Consequently in order to identify
and examine the population most at risk the perspective of the
investigator must be widened from the driver-vehicle-environment to
encompass the complex variety of values, emotions, motivations,
stresses and perceptions that the driver brings with him when he gets
behind the wheel of a car.

The problems and complexities of research into driver behaviour are
manifold and seem to increase exponentially with the quantity and cost
of research. Since this line of investigation has not been seen to be
successful in terms of accident reduction the emphasis has moved some-
what to modifying the driving environment.

Here it is undeniable that certain engineering solutions to problems
have been both cost-effective and successful. A good example is where
original hardware solutions or legislative constraints had eliminated
drivers' scope for flexible decision-making. In Great Britain the
introduction of mini-roundabouts (Green 1977) at sites previously
controlled by priority makings or traffic lights resulted in 46
percent and 62 percent reductions in fatal and serious accidents
respectively. In other words, the safer system is one in which the
driver, rather than the road system, implements priority procedures

(Brown 1979).



However, there are limits to what can be achieved without the cost of
safety measures exceeding the costs of the accidents themselves.
Sabey and Taylor (1980) give the road safety budget as £1000 million
per annum in Great Britain and recently Fernie (1982) has quoted the
cost of accidents in South Africa as exceeding R2000 million per
annum. It can be seen that the figures are comparable in scale

at least.

Although certain measures work in the short term there is as yet no
evidence of any long term successful measures and one persuasive
argument is that no real reduction in accident frequency will be
evidenced until the level of risk on the road tolerated by individuals
and society as a whole is reduced (Wilde 1976).

The focus on risk taking subsumes many interactions with other factors
i.e. alcohol consumption, and also emphasises the importance of
motivational variables on driver behaviour. The model of Wilde has
been adopted here because it describes the approximate relationships
existing between the factors to be surveyed in this review.

The model shown (see Fig 1) deals with the interactions between
Cognitive criteria and Motivational States and the crucial factors
which moderate these inputs. The emphasis in this report will be on
Moderating Factors rather than on information processing because in so
many instances these appear to limit or circumscribe the quality and
quantity of the direct inputs to the information intake.



VEnvironment Vehic1?J Other vehicle COGNITIVE STATES

Long term (eg.skills)
Short term (eg.perceptual load)
Momentary (eg. distraction)

MODERATING FACTORS

eg. personality, experience,
Information Intake training, sex, age, alcohol,

' fatigue, health, social factors,
perceptual functioning, life
events.

\/

MOTIVATIONAL STATES

Long term (need for stimulation)

Short term (being in a hurry)

Momentary (smaller gap accep-
tance)

Fig 1. Part of Cognitive and Motivational Model of Driver Behaviour
(after Wilde 1976)

Much research has overlapped the different areas, ie. field dependence being
part cognitive and part personality, yet the common thread running through all
the literature is that of individual differences in accident involvement.



1.1 Accident Proneness

In 1919 two statisticians, Greenwood and Woods, found an unequal
accident liability in munitions workers. The data had been amassed
during the First World War under fatiguing conditions so the
researchers were cautious about any definitive intepretation.
Nevertheless upon this foundation Farmer and Chambers (1926)
constructed the concept of 'Accident Proneness' which rapidly became a
catch-phrase used for explaining why accidents occurred when no other
reason could be deduced. Certain people were said to be inherently
prone to accidents although the concept never revealed why they were.

Vilardo (1967) reviewed the area and concluded there was little
evidence for consistent accident-prone traits: those people who have
accidents one year are not the same as those who have them the next
year. Rather, there seem to exist accident-prone characteristics
which are present in all persons and all environments at certain

times.

McGuire (1976) finds that individuals will be accident prone for
generally short periods of time for different reasons - medical,
social, psychological, demographic. For instance, drivers under the
age of 25 are more 'accident prone' than when they exceed this age.
There are others who, by virtue of the fact that they possess certain
characteristics, remain accident repeaters throughout the greatef part

of their lives.

The most telling criticism of the statistical approach to accident
proneness, according to McKenna (1982), is that it provides no
information on the causal antecedents of accident involvement which is
fundamental to the scientific study of traffic accidents.



2. DIFFERENTIAL ACCIDENT INVOLVEMENT

This approach is considered as an alternative framework to that of
accident proneness. It examines the question of whether it is
possible to predict or discriminate on the basis of psychological
tests those who will be involved in accidents from those who will
not. The aim is a theoretical understanding of those characteristics
which are associated with high accident involvement among individuals
in order to identify the population at risk.

2.1. General

Early attempts concentrated on factors like simple reaction time and
vision. While some correlations between vision and accident
involvement have been found (Hills 1980), there seems to be little
relationship with simple reaction time (Goldstein 1961). With the
benefit of hindsight it seems that these tests are generally too
simple. Drivers could easily compensate for deficiencies in either of
these abilities. When more complicated tests have been used more
promising results have been obtained. Kahneman et al (1973) found
that performance on a test of selective attention successfully
discriminated between bus drivers with high and low accident

involvement.

With regard to vision Hills (1975) found a significant association
between accident involvement and movement perception (dynamic visual
acuity). Dynamic visual acuity was found to decrease exponentially
with age. Significant increases in decision time with age were also
found. Hills concluded that in future driver vision research
consideration should seriously be given to including higher order
visual tests, such as a Hazard Perception test especially as such
tests would be more exacting for the younger driver.

H3RC LIS3ARY pB
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This is supported by 'interactional' studies. Whilst Adams et al
(1975) found that static visual acuity is unaffected by alcohol
intoxication, Brown et al (1975) found a significant effect of alcohol
on dynamic visual acuity. Dynamic visual acuity has been shown to be
more affected by frequently present transient human states such as
alcohol, fatigue, 'life events', than static visual acuity and
therefore would be rated as more critical to safe driving than the
latter. The involvement of these interacting factors in site-specific
accidents ie. on bends, is noticeable and future research should
explore such relationships.

2.2 Field Dependence

People vary in the extent to which they can perceive an object
independent of its surroundings. This dimension has been termed
‘Perceptual Style' by Witkin et al (1954). In the roadway environment
an occluded sign, an obscured car moving out of a row of parked cars,
or a child jumping off the curb may often constitute an 'embedded
figure' which only a 'field independant' person would perceive.
People who have difficulty in perceiving a target against its
background - 'field dependent' people - will encounter difficulties in
driving.

A11 the studies that have investigated driving behaviour have
documented a significant relationship between field dependence and
various aspects of safety-related driving capabilities. This has been
demonstrated in the ability to recognise developing hazards under
stress (Barrett and Thornton 1968), the recognition of particularly
obscure road signs (Mihal and Barrett 1976, Loo 1978) and defensive
driving in platoon driving traffic conditions (O1son 1974). Two
studies by Shinar et al (1978) provide support for the suggestion that
one of the underlying problems of field dependent people lies in their

ineffective visual search.



Barrett and Thornton (1968) looked at the hypothesis that field
dependent drivers are slow in reacting to certain emergencies using a
simulator. Field independent drivers were found to identify the
hazard more quickly and responded more effectively. Field dependent
subjects hit the hazard more frequently, had longer brake reaction
~times and rates lower deceleration rates.

Harano (1970) used the embedded figures test (EFT) to determine degree
of field dependence and found those subjects having difficulty finding
the target had more driving accidents. While Harano et al (1975)
failed to replicate this result Mihal and Barrett (1976) did replicate
it. Two alternative hypotheses suggest themselves.

It may be that the ability to extract information from a complex
background correlates with accidents in a fairly direct way. Loo
(1978), for example, has found that those who do poorly on the EFT
take longer to respond to traffic signs viewed in their natural
setting. Mihal and Barrett (1976) suggest that we may expect that
violations and accidents involving the failure to heed road signs may
be more frequent amongst field dependent than field independent

dri vers.

Alternatively, Goodenough (1976) has characterised those who perform
poorly on the EFT as processing information in a passive way while
those who do well are thought to process information in an active
manner. The latter may be using cues which the former are not. They
may be anticipating the road situation and prepéring to respond
accordingly. Those who perform more passively and respond as things
happen may be more vulnerable. This is similar to the distinction
made by Quenault (1967) between the 'cognitive style' of 'safe' and
"dissociated' drivers in his typology of driving styles.



The work by Olson (1974) has a bearing on this issue. He looked at
skid control and found that field independent drivers improved their
performance over a course of trials whereas the field dependent
subjects failed to learn from this visual and vestibular-kinaesthetic
feedback. In the second part of his study Olson found that field
dependent drivers concentrated more on the car directly in front than
on the leading vehicle in a queue of cars and followed more closely
than feld independent drivers.

It seems that field dependent drivers are less actively involved in
using the available cues to predict what will happen on the road.
Quimby (McKenna 1982) has found that drivers doing well on the EFT
detect more road hazards that those who do poorly, again suggesting
that these people may be actively involved in predicting the road
situation.

Olson (1974) concludes that the prediction that field dependent
subjects will likely be in the following car in a collision pair may
be made together with the suggestion that rear-view collisions are
caused by field dependent individuals. The field dependent individual
has a reduced capability for detecting significant manoeuvres by
vehicles further ahead. Therefore an investigation of actual
collision involvement by different perceptual types could be

rewarding.

Goodenough (1976) finds that while degree of field dependence may be
related to accident rates the field dependent driver behaviours that
may cause accidents remain to be specified. Similarly the reasons for
the relationship between perceptual or cognitive style and auto safety

are not completely understood.



Some of the latest findings in this field by Shinar et al (1978)
suggest that field dependent subjects have less efficient visual
search patterns and require more time to process the available visual
information. In curve negotiation and visual search the field
dependent driver had more concentrated fixations which meant that he
was less able to adapt to the changing environments encountered when
moving from a straight to a curved road.

The field dependent individual's visual search is rigid and slow and
his fixations maintain a narrow field of view much like a mild form of
tunnel vision or reduced peripheral vision. Consequently he has less
'spare visual capacity' for processing visual information especially
when the perceptual load is increased. If reduced visual search
efficiency is at the root of field dependence then it may be possible
to train people to improve their visual search behaviour and thus

increase their safety.

Although the results of studies investigating the relationship between
field dependence and specific driver behaviour ie. perception of
partially hidden traffic signs, have tended to be positive, those
comparing perceptual style and accident involvement per se have tended
to produce equivocal findings. The reasons for this may be the
sampling (too selective or too random), the fact that accidents are
low probability events often triggered by a combination of factors
which may be irrelevant to the driver's perceptual style and the fact
that the type of accident has not been specified (Shinar et al 1978).

It is suggested that future research should concentrate on selecting
certain types of accidents and proceed from this end so that only
particular accidents would be included. A prime candidate for such a
study might be the typical 'tailgating' rear-end collision or the loss
of control on a bend accident.
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However it has to be remembered that perceptual style as measured by
the EFT or Road and Frame Test (RFT) is affected by other factors -
alcohol (Barrett and Thornton 1968), age, sex (Uhr 1959), fatigue,
brain damage (Goodenough 1976) and many other variables such as
personality (Loo 1978). For example, as people age they become more
field independent and since young drivers are relatively field
dependent this may be a major factor in accident involvement.

In sum, field dependant drivers do not quickly recognise developing
hazards, are slower in responding to embedded road signs, have
difficulty in learning to control a skidding vehicle and fail to drive
defensively in high-speed traffic. Detailed analysis of the
implications of cognitive style for driver behaviour suggest that
certain types of accidents will frequently occur among field dependent
drivers. These suggestions may be tested by reconstructing actual
accidents on the basis of existing records. If these approaches lead
to a clear understanding of the field dependent driver's contribution
to accidents then it may be possible to develop instructional programs
designed to train around the cognitive problems involved.

2.3 Driving Style

Two of the difficulties with predictive methods of identifying unsafe
individuals are the accuracy and credibility of the predictors. Many
studies of individuals have been based on accidents, traffic
violations or performance in driving related tasks. These can be
rather gross predictors looking at consequences of behaviours for
associations.

By contrast Driver Typology studies designed to find ways of
identifying unsafe individuals tend to concentrate on direct
observation of driving style. Such studies can also throw light on
the general question of what it means to drive and take risks on the
road (Taylor 1964) and the social aspects of road use (Wilde 1976).



-11-

Quenault (1967) observed driver action during test drives and
classified them according to a two-dimensional typology of cognitive
and affective styles. Three observational categories were employed
using a process of elimination. If there were no near misses, risks
or unneccessary manoeuvres the driver was classified as 'safe'. The
remainder were 'unsafe'. If these used the rear-view mirror in more
than 25 percent of manoeuvres they were classed 'injudicious'. If not
they were termed 'dissociated' - "showing lack of full awareness of
the situation and of the consequences of their own actions". Of
these, those who overtook more vehicles than overtook them were called
'dissociated active' and those who were overtaken more often than they
overtook 'dissociated passive'.

Quenault's findings at TRRL were quite unequivocal. Drivers with a
history of conviction for careless driving were twice as likely as
non-convicted drivers to be classified in one of the three unsafe
categories (Quenault and Harvey 1971).

Affective Style

Low Hi gh
High Safe Injudicious
Cognitive
Style
Low Dissociated Dissociated
Passive Active

Fig 2 Quenault's Typology
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Fell (1976) adopts a conventional view when he maintains that, "Risk
taking behaviour, in effect crucial disregards pre-danger-signal
information to the point that it is too late to react to the crucial
stimuli. Examples include speeding, violating stop signs and signals,
making improper manoeuvres and following too close. The driver is
typically aware that he is taking a chance. However, for some reason
or other (eg. attitude, mental state, experience) he chooses to
proceed with the action in the hope that he will get away with it".

Whilst this view may pertain to some instances it seems somewhat
simplistic and generalised. Is the speeding, tailgating, improper
‘'manoeuvrer' necessarily aware of what he is doing wrong and of the
chances he is taking? An awareness campaign by the NRSC suggests that

many drivers are not aware of these dangers.

The 'Danger Compensation Theory' of Peltzman (1975) states that road
users adjust their behaviour to compensate exactly for perceived risk
in the driving environment. Thus safety benefits from the wearing of
seat belts etc. will not be realised because drivers will take more
risks. Ganton and Wilde (1971) suggested a similar idea by first
finding that drivers' oral risk ratings were independent of traffic
conditions. Wilde (1972,1975) then inferred from the short-term
effect of road safety propaganda that a 'risk-homeostatic' mechanism
operates in the longer term, in addition to the shorter term responses

within a specific trip.

0'Neill (1977) showed that rational drivers may react so that a safety
innovation makes matters worse, concluding that this puts the emphasis
for research on driver judgement and motivation, rather than on the
engineering of cars and roads.

A11 this follows if the danger compensation theory is correct - namely
that whatever safety improvements are made the individual will trade
them off against other personal gains such as increased speed.
Experimental evidence pertaining to the theory is limited and results
at present, while suggestive, are not conclusive.
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Ndatanen and Summala (1976) have argued that subjective risk
perception (ie. leading towards greater driver caution) can be
adjusted by engineering the road environment so as to give the driver
the impression that the situation is potentially hazardous. However,
Michon (1973) maintains this kind of manipulation would lead to
inappropriately high levels of arousal and impaired performance.

Quimby and Watts (1981) observing drivers in the real-life situation
found risk taking to be the most highly related to various measures of
driving performance including past accident history. It was not clear
whether inappropriate speeds were adopted because of failure to
recognise potential hazards or because of 'calculated' risks, or a
combination of both. However a significant correlation existed
between subjects' risk ratings on the drive and their safety index,
which suggests the greatest risk-takers tended to consider the danger
or risk to be low. Driver behaviour may be changed by suitable
training and it is interesting that the 'risky' subjects tended to be
the youngest. This again reinforces the work on 18-25 year old target
groups for driver improvement schemes.

In much road safety research risk taking is invariably found to be
associated with personality and other social factors and the
suggestion is made that it is more of a characteristic dependent on
other factors than a trait on its own. Central to the Danger
Compensation Theory is a 'risk-cost caluculus' in which it is assumed
that individuals can monitor the probabilities of very infrequent
events (accidents) and then calculate a trade-off between the benefits
of risky behaviour and the cost of accidents. The result is a level
of 'Tolerated Risk'. While this notion may be feasible in terms of
the risk a society is prepared to accept and measures to implement it
seems somewhat unrealistic when applied to the ordinary driver.
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2.6 Transient States

Transient human states are known to affect a whole range of driving
skills such as perception, decision-making, attention, visual search
and psychomotor co-ordination. Precipitating states (eg. fatigue,
‘life events' stress, alchol intoxication) can place an otherwise
‘safe' driver in a high-risk category. As it seems that accident
involvement is not a highly stable characteristic of individual
drivers (Goldstein 1963) then any condition of a temporary nature
leading to impaired human faculties can be viewed as a likely
candidate for fruitful research. Here the three best documented
transient states of fatigue, stressful life events and alcohol
intoxication are examined.

2.6.1 Fatigue

Fatigue has been shown to affect visual contrast sensitivity (Hartman
1963), risk taking and decision making (Brown et al 1970), perception
(Brown 1967) and a range of psychomotor skills (Welford 1968, Dureman
and Boden 1972). Fatigue has been cited as responsible for between 14
and 24 percent of all single vehicle accidents on rural highways
(0'Hanlon 1978), whilst Hulbert (1972) has suggested even 35-50 percent
of highway fatalities may be attributed to it.

Nddtdanen and Summala (1976, 1978) note some of the difficulties in
assessing the contribution of fatigue. Fatigue is likely to be
implicated in accidents because it increases the probability of sleep
but it is only the relationship between sleep and accidents which is
clear. The relationship between fatigue and accidents in an awake
driver is much less clear because though decrements in measures of
performance occur the relevance of these measures to accidents is not

proven.
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2.6.2 Stressful Life Events

Emotional stress such as anxiety or anger can lead to narrowed
attentional bandwidth and neglect of peripheral cues (rigidity, 'blind
spots' etc.). A reduced tolerance of ambiguity and uncertainty
occurs prevalent in stereotyped habitual responses and premature
decision-making.

Studies have shown that fluctuations in personal adjustment -
reflected in crisis or stressful life events such as bereavement or
divorce - correspond closely to fluctuations in the likelihood of
being involved in a traffic accident.

Selzer et al (1968) reported greater social stress in drivers who had
caused accidents. In a controlled study Brown and Bohnert (1968)

80 percent of the drivers in fatal accidents but only 18 percent of
the controls were reported as being under serious stress involving the
interpersonal-marital and vocational-financial areas prior to the
accident.

Onset of stress prior to accidents has been revealed in studies by
Rahe (1969), Rahe et al (1964) and Finch and Smith (1970). 1In the
latter study 80 percent of 25 drivers killed in vehicle crashes
suffered one or more significant stresses within 24 hours of their
fatal accident. Only 12 percent of an equal number in a control group
had such difficulties.

McMurray (1970) found that, during the year of their divorce, all of
his groups of divorced subjects, except male plaintiffs, had
significantly higher accident rates than they had had during the
previous 7 year period. The 410 drivers experiencing divorce
proceedings had an accident involvement twice as high as that of the
average driver and an even higher rate during the 6 months before and
after the divorce.
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The notion that 1life stresses may be reflected in driving behaviour
has led to the suggestion that many highway collisions are not
accidents but rather premeditated suicide attempts. Death by
automobile conceals the suicide component which, if known, may bring
disgrace to self and family and impede the payment of 1ife insurance.
Suicide may be due to a deliberate or impulsive, irrevocable decision
when accompanied by high speed and common potential sources of
collision eg. high density and fast traffic (McGuire 1961, Tabachnick

1966).

Selzer and Payne (1962) found those patients admitting to suicide
attempts in a psychaitric sample had twice the amount of accidents as
the controls.

Crancer and Quiring (1970) examined 915 persons hospitalised for

suicidal gestures compared with the total driving population in the
country. They found the suicidal patients had an 81 percent higher
accident rate and 146 percent higher violation rate. The violations
included drunken driving, reckless driving, driving while suspended

and negligent driving.

This last finding especially reinforces what may be obvious - that
1ife events stresses tend to predominate amongst those individuals who
are most susceptible generally. The interactions between such factors
form clusters of precipitating characteristics which will be dealt

with later.
2.6.3 Alcohol

Drew, Colquhoun and Long (1959) established how far performance
deteriorated with relatively low blood alchohol concentrations (BACS).
Information acquisition and processing is slower and the ability to
time-share in a divided-attention task is seriously impaired (Johnston
1978).
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One in three persons killed and one in five injured has a BAC equal to
or greater than 50 mg/100 ml. These high incidences are not found in -
the general on-road population as revealed by numerous random sample
surveys (eg. Stroh 1974, McLean et al 1970). It is thus a gross
over-simplification to assume that the pharmacological effects of
alcohol provide a full explanation.

For instance, Borkenstein et al (1964) looked at the type of driver
who drives after drinking, finding alcohol three times more prevalent
in the crash sample than in the control sample and that high BAC's
were over-represented in young age groups, non-whites, the separated
and divorced, lTow social class and problem drinkers.

The role of risk taking in the causation of alchol-related crashes is
unresolved as yet. There are two major views. Firstly, that
decrements in skilled performance are overshadowed by the
disinhibiting effects of alcohol leading to deliberate risk taking.
Secondly that the ability to assess risk is lowered. This is
supported by the finding that alcohol-related crashes tend to occur on
curves (Allen et al 1978).

Yet another view, combining elements of the others, is that an
alcoholic risk taking'personality exists where alcohol leads to
‘deliberate' reckless driving and, obviously, to lowered perception of
specific road hazards. These views of Selzer and others will be
discussed in the section on interactions between factors.

2.7 Personality Testing

Several attempts have been made to relate safe or unsafe driving to
scores on personality inventories but the findings have been
inconsistent. This may be partly attributable to sample,size and to
other methodological limitations as well as to the specific types of
measuring instruments used - the tests themselves.



-20-

The Minnesota Multiphasic Personality Inventory (MMPI) is a
clinically-based test with which researchers have produced conflicting
results. While some studies (Conger 1957, McFarland and Moseley 1954,
Moffie, Symmes and Milton 1952) have indicated no relationship between
MMPI scores and accidents, others (Brown and Berdie 1960, McGuire
1956) have reported significant relationships.

Suhr (1961) used Cattell's 16 Personality Factor (16PF) Questionnaire
on a sample of 60 commercial drivers and reported finding discrimi-
nation between accident-involved and uninvolved drivers. Bracy's
(1970) findings suggest the accident-involved driver is more outgoing
and more happy-go-lucky but also more apprehensive and group
dependent. Quimby and Watts (1981) found one of the 16 factors to be
correlated (r = + 0,06) with performance in a real driving test. This
was factor Q1 which measures the degree of social conformity to
established ideas such that the relatively 'experimental' drivers
committed more errors.

The other scales used most frequently are those developed by Eysenck.-
Quenault (1967) reported a tendency towards extraversion measured on
the Maudsley Personality Inventory (MPI) in drivers convicted of
careless driving compared with drivers selected at random. A study by
Fine (1963) using 937 male college students found that extraverts as
measured on the Eysenck Personality Inventory (EPI) tended to have
more traffic violations and accidents. than did introverts. Fine
argued that extraverts are less socialised, consequently less bound by
males, and therefore likely to have more accidents and violations.

Williams et al (1974) however found no differences between convicted
and non-convicted drivers on either the extraversion or neuroticism
scales. This may have been due to the small sample size.
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Loo (1978) examining the role of primary personality factors in the
perception of traffic signs, found driver violations and accidents,
and the factors of impulsivity, sensation-seeking and decision time
from Eysenck's extraversion dimension in the EPI related
significantly. Extraverted subjects also had longer reaction times to
embedded traffic signs than introverts and field dependent subjects
had Tonger reaction times likewise. Greater impulsivity seems to be
associated with greater field dependence and shorter decision time.
Loo concludes that the primary dimensions are more useful in studying
risk taking behaviours, accident involvement, traffic violations and

sleepiness under driving conditions.

The main criticism of personality testing in traffic accident research
has been that the predictors of driving performance ie. accident/no
accident, have been too gross and that the personality styles have
been too broad. Signori and Bowman (1974) suggest that it may be more
fruitful to study the relationship between defined personality styles
eg. the impulsive personality and kinds of driving behaviour eg.
tendency to tailgating, weaving amongst lanes etc. in which
personality may be more directly implicated.

3. THE SOCIAL PERSPECTIVE - driving as social behaviour

The logic of studies here is that driving is a social activity as well
as being a rule-following one and that therefore people who violate
traffic laws and norms are also apt to be inadequately adjusted to
society's norms in other areas. Such studies have revealed this
hypothesis to be frequently correct.

Tillman and Hobbs (1949) found that accident repeaters in a sample of
70 male taxi drivers were more likely to have a history of involvement
with criminal courts, social service, public health agencies and
credit bureaus than accident-free drivers. By contrast "stable
individuals whose life is marked by caution, tolerance, foresight and
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consideration for others would drive in the same manner". Tillman
concluded that the driving hazards and high accident record were
simply one manifestation of a method of living demonstrated in their
personnel lives and that "a man drives as he lives". This much quoted
phrase has been the background of this form of research since the
1950's.

Shaw (1965) initiated her project in 1953, designed to devise methods
of selecting low risk bus drivers. More that 500 Black drivers were
employed driving 85 passenger buses more than 19 million kilometers a
year. The potentially bad accident risk was identified as: extremely
unobservant and unadaptable, emotionally unstable and extremist,
lacking control, exhibiting uncontrolled aggression, possessing
pronounced antisocial attitudes, criminal tendencies, selfish,
over-confident, harbours grudges, grievances and resentments,
intolerant, inadequate with a driving need to prove himself,
chronically indecisive etc. The methodology used here may be
questioned for its practicability in selecting bus drivers since the
'bad accident risk' is generally only revealed as such after the event
ie bad accident, when it is too late. Nevertheless, Shaw's list of
negative characteristics would appear to be relatively easy to
identify in any individual given an appropriate test.

3.1 Social Maladjustment

The extension of the social perspective to focus on correlates or
antecedents of social maladjustment has proceeded in more recent
studies.

Carlson and Klein (1970) found that college students who were academic
underachievers, having frequent arrests for traffic and non-traffic
violations, also had fathers with a similar history of offences and
experiences. Lower levels of job satisfaction were also reported.

Waller (1971) found those culpably involved in shooting accidents
highly represented in traffic violations, arrests for assault etc.
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Haviland and Wiseman (1974) compared the driving records of 114 jailed
criminals with those of the normal population and found that the
average criminal driver had an average of 3,25 as many violations and
was involved in 19,5 as many fatal accidents as the average
non-criminal driver. Major traffic offences seemed related to major
crimes and minor traffic offers to minor crimes so that the degrees of

deviation from societal norms was similar in different areas.

Signori and Bowman (1974) in a review find involvement of personality
in accidents supported by findings from psychopathology and social
psychopathy. Psychopaths tend to be unaware of safe speeds,
inattentive to hazards, have poor control of hostility and have low
tension tolerance. Social psychopaths generally have a history of
maladjustment following upbringing in a broken family and a
background of childhood aggressiveness or phobias. Their driving
record is one of accident repeats related to immaturity and concern
only for the immediate future. This form of 'accident proneness' is
probably more common than that of the paranoid psychopath first

mentioned.

McGuire's (1956) study using the MMPI revealed that compared with the
'safe' driver the accident repeater is less mature, less responsible,
more asocial/anti-social; having a disturbed history, unhappy
childhood, delinquency, family disruption and uneven work record. He
concludes that highway accidents are just another correlate of being
emotionally unstable, unhappy, asocial, anti-social, impulsive, under
stress and/or a host of similar conditions under different labels.

Mayer and Treat (1977) compared an accident and non-accident group,
finding the former poorer in citizenship, more anti-social, having
negativistic attitudes, attributing responsibility and control for
events to external sources (locus of control) and having a more
negative schooling experience (school socialisation). As this was a
college sample one may question its applicability to the general

driving population.
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3.2 Biographical Data

Harano et al (1975) found socio-economic data the most significant
predictor of accident involvement. Low socio-economic status was
associated with greater likelihood of being in a high accident group.
Subjects in this category had inferior education, poor vocabulary
scores and high social deviance scores. Unmarried drivers were more
accident-involved than married drivers though the addition of divorced
or separated did not add to the prediction perhaps surprisingly.

Quimby and Watts (1981) found a similar picture in Great Britain.
Drivers in higher socio-economic categories were less involved in
accidents. Also drivers of high performance and higher insurance
category cars, who tend to be in a higher socio-economic group, tend
to be involved in fewer accidents than drivers of low performance cars
who are likely to be in a lower socio-economic group.

3.3 Social Attitudes

Harano et al (1975) in their mammoth study showed that accident
‘types' had more negative evaluations of parental relationships and
stricter parents which generally leads to a negative attitude to law
and citizenship. The six most important variables were conviction
frequency, socio-economic status, marital status, mileage, age and
personality/attitudinal factors.

Low socio-economic scores were associated with emotional instability,
impulsivity, irresponsibility, poor parental relations and arrests ie
social deviance. Socialisation, social conformity and risk taking
seem to be the dominant person-centered factors underlying accident
liability.

In a study on the social-role correlates of driving accidents by Clark
et al (1979) it emerged that drivers with less respect for the law,
less adequacy in taking the role of others (empathy) and more openness
to influence from peers encouraging risk taking were more prone to

pres
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accidents than drivers lower on these characteristics. This
reinforced the view of Clark (1976) that peer groups rather than the
driver himself should be the target for change in safety campaigns.

Dissatisfaction with work or life outside it, family disorder plus
membership of a drinking peer group all predispose towards accidents.

3.4 Road Attitudes.

The reflection of social maladjustment and social attitudes in
accident involvement indicates that driving behaviour is often
influenced by moods and motives not necessarily related to getting
from one place to another.

Harano et al (1975) found that drivers who used their car as a means
of emotional expression were more likely to be involved in the 3 +

acci dent group.

Driving provides us with the opportunity to satisfy needs such as
excitement, risk, power and status. It is therefore likely that
driving behaviour is influenced by non-transporting motives.

A cross-national road user attitude survey (Van der Nest 1978)
sponsored by the International Drivers' Behaviour Research Association
and including data from 15 countries revealed that, despite

di fferential accident rates from one country to another, essentially
the same attitudes and opinions were expressed. In general most
people thought that human error was to blame for accidents but it was
nearly always made by the 'other party'.

This last point is somewhat disquieting as it suggests people are not
telling the truth or, most probably, actually mistakenly believe their
'diagnosis' of the situation, which must by the laws of probability be
mani fest1ly false. This disquiet is supported by psychological
research which shows that people's unconscious attitudes towards
driving are radically different from their overtly stated concerns and
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attitudes. For instance, Black (1966) interviewed a cross-section of
drivers from all ages and professions who thought road safety a good
thing (in short, all the desirable and socially-acceptable
attitudes). However, when interviewed under hypnosis they revealed
the opposite desires for riskiness, speed and recklessness.

The findings could relate to the uphill battle which has been fought
by society in the forms of legislation, safety campaigns and
enforcement against its own members. Many drivers still no doubt
strongly believe that 'highway freedom' is an inalienable right to do

as they please.
3.5 Culture

Groups are prepared to take greater risks than individual members
would take on their own and therefore group values, norms, pressures
and sanctions are important for understanding safety behaviour. Clark
et al's (1979) study with peer group influences shows how risk taking
may be valued by a sub-culture like the young 'macho'. Similarly the
macro-culture may value risk taking as a mark of strength,
entrepreneurship, or aggression and the level of acceptable risk is
reflected in individual behaviour and in a society's laws or
standards. However, what is judged as 'acceptable' is unrealistic
because of the perception of risk by Mr Citizen. Rigorous standards
are set for situations which are imagined to be dramatic ie. nuclear
power stations but the standards are low for undramatic events which
occur in a random fashion and affect one or two people at a time like
road accidents.

Whether the 'Shift-to-risk' principle applies to the road user en
masse or whether drivers simply follow the example of others the end
result is that, following the driving test, the new driver is exposed
to a milieu which promotes incorrect or inadequate behaviour that is
subsequently reinforced and established. Such habits become typical
factors in accidents. Examples on the freeway such as inadequate
headways, 'blocking' the overtaking outside lane and weaving amongst
lanes should be the targets for public awareness campaigns.
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The motivational component of such actions is described by Wilde
(1976). The presence of other drivers in cars, say in rush hour, has
an arousing effect possibly leading to frustration and acceptance of
smaller gaps between cars and therefore of a higher level of risk.
His risk-cost calculus is depicted in fig 3. below.

E xpected Utility of Risky Behaviour

E xpected Cost of Cautious Behaviour

L

+ +

N4 A4
Tolerated Risk '

N N

| E xpected Utility of Safe Behaviour

Expected Cost of Risky Behaviour

Fig 3. Factors influencing Risk Acceptance (after Wilde 1976)

Wilde has argued that a reduction in risk tolerance may be the only
factor which is capable of bringing about a long term reduction in the
frequency and severity of accidents, while changes in the other
factors, (perceptual, decisional and control skills) can only have a
temporary influence on accident rates. More recently Wilde and
Murdoch (1982) have extended these temporary influencing measures to
safety belts and engineering improvements of roads. They argue for a
"social manipulation of tolerated risk" by implementing incentive
schemes for accident-free driving etc.
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McKenna (1982) in a review has argued that there are many flaws in
Wilde's theory, notably that his risk-cost calculus (see Fig 3)
assumes that people can and do make a trade-off between personal
benefits from risky behaviour and the personal cost of accidents and
that individuals monitor the probabilities of infrequent events.
These assumptions seem unlikely especially in view of the fact that
the majority of motorists regard themselves not only as more skilful
but also safer than the average road user (Svenson 1981).

However, safety campaigns, such as that in Great Britain when the
legislation on drinking and driving came into force, are unfortunately
only of temporary efficacy and no doubt the only long term measure
which will be successful is something like Wilde's reduction of
risk/accidents tolerated by society.

Sabey and Taylor (1980) find that little progress will be made in the
field of accidents and risk until attitudes to risk and understanding
the perception of risk by the public are adequately taken into
account.

3.6 Society's attitude to road accidents

Road accidents must be seen in their social context and not sui generi
as a little interactive complex involving only the driver, car and
roadway. Transport in any form is logically a 'Socio-Technical
System' groomed by technology for the needs of society. However, in
the case of the motor car the driver uses it as an instrument for his
own ends - too often to inflict 'social violence'. It is no good
blaming the car for the crimes perpetrated by individuals, we know
that 80 - 90 percent of accidents are due solely to human error.

Kay (1972) finds the driver's social situation unique. No other
situation exists where the ordinary citizen is placed in such a
position where he feels so free to express himself without the
embarrassment of a social audience and where his actions may have such
appalling consequences.
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Many people use their cars as toys - to express themselves, to
display, act as if they were 'kings of the highway'. But at some point
the game on the public highways has to stop and the toy has to became
a piece of transportation - as with the railways and the aeroplane.

It is a question of how much effort we wish to devote to this area.
Any Martian visiting us and inspecting how little research we expend
on the driver might conclude cars were already controlled by
automation. Looking at the accident statistics we have no choice.
The cost in terms of human suffering, in medical resources and
economic losses is enormous.

4. INTERACTIONS

As has been suggested previously in the report, and this must be
obvious from the research already cited, many accidents appear to
result from a combination of factors. For instance, man has argument
with wife, goes to work and finds from his bank manager that he is
overdrawn to a large tune. Being an impulsive sort of person he gets
thoroughly drunk to forget his woes and crashes on the way home. Here
there is an interaction of two transient states (alcohol and stressful

1i fe events) and personality.

In a study of patients admitted to hospital after accidents (Van der
Nest 1979) a breakdown of factors showed that taken individually or in
combination alchohol, life stress and personality were involved in 70

percent of cases.

4.1 Field Dependence and Personality

These two could be termed 'cognitive style' and 'affective style'
respectively and perhaps it is not surprising that studies have
revealed an interaction between the two. The main focus is on the
relationship between field dependence and extraversion. Loo (1978)
revealed that Eysenck's second order dimension of extraversion,
comprising sociability and impulsivity, showed an association with
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poor performance on the EFT. However when only the impulsivity
factors of stimulus-seeking and decision-time were used a substantial
relationship was found. 'Impulsive' extraverts exhibit risky
behaviours, recklessness and tendency to make quick decisions which

are inadequately processed.

Shinar et al (1978) found that field dependent subjects have less
efficient visual search patterns, slow reaction time to embedded
stimuli and thus require more time to process visual information.
Thus a field-dependent impulsive-extravert would clearly seem a
potential accident risk, having less spare visual processing capacity,
yet making quick inadequate decisions.

Other general points which are held in common are the extravert's
'need' for arousing sensation outside of himself in order to maintain
optimum arousal level, avoidance of boredom and tendency to sleep, and
the field dependent individual's dependence on the environment

outside him which reduces his visual search to a rigid style akin to a
‘mild form of tunnel vision'. Hazard perception would be poor and the
resultant driver behaviour full of risky manoeuvres.

4.2 Transient States and Personality

Williams et al (1973) compared 100 persons guilty of serious traffic
offences with 99 controls. They differed in terms of:

a) having more exposure to adverse 'life events' in the prior month,

b) 1likely to have more minor psychiatric symptoms like anxiety,
depression and functional somatic complaints,

c) Tlikely to have impulsive personalities and be lacking in social

conscience.

Selzer and Payne (1962) noted that the basic personality of the
alcoholic's drinking releases underlying traits which cause accidents.
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Smart (1969) finds great similarity between the personality of
accident-involved drivers and that of alcoholics, both groups being
described as egocentric, hostile and intolerant of tension by various

investigators.

Regarding alcohol and personality the findings support the
proposition of Signori (1973) that it may be worthwhile to

di fferentiate between the personalities of those who drive and those
who do not, after taking alcohol.

It does seem that the transient state of alcohol releases traits in
the problem drinker which are mildly psychopathic, resulting in
broadly hostile driving behaviour. By contrast the person with
depression who has been affected by a 'life event' may drive in a
passive dissociated 'totally lost to this world' manner.

5. CONCLUSIONS AND RECOMMENDATIONS FOR RESEARCH

The last sections on interactions are merely some examples from a pool
of potential possibilities which perhaps reveal some of the
complexities of research. Obviously the whole gamut of this review
cannot be made the subject of experimentation but it is hoped to focus
on several key areas which hold the most promise.

The main thrust of the approach suggested would be to investigate
individual differences which predispose some people to have accidents
and others not to - in other words, to identify the population at
risk. To this end a program could include Field Dependence,
Personality, a 'Biographical' to look at 'life events', socio-
economi ¢ status, degree of social conformity etc. Additionally
measures of Information Processing should be considered such as a
Hazard Perception test incorporating road hazards on film to be rated
by subjects for their degree of risk.
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A central problem is the choice of population to be sampled. In
studies such as Harano et al (1975) a 'target' accident group with
over-involvement in accidents was compared with an accident- free
control group but as we have seen this procedure has in many cases
failed to elucidate relationships because of the gross nature of the
predictors and failure to examine specific types of accident.

Thus a different approach could examine specific types of accidents
such as the tailgating collision from the rear or the loss of control
on bends. The categories of accident chosen could be related to the
findings quoted in this review. For instance, Olson's (1974) paper
suggests that people doing poorly on EFT or RFT measures of field
dependence should be over-involved in rear end collisions. Shinar's
work suggests that the style of visual search adopted by field
dependent drivers leaves them at risk when approaching any hazard and
notably in curve negotiation. By comparing field dependent and field
independent subjects on a given type of accident these suggestions
could be evaluated.

It should be recognised that at present these ideas are in embryonic
form. Nevertheless, if any hypothesis was validated ie. that
tailgaters are field dependent and cannot anticipate impending hazards
from visual cues, then such an identified population could be screened
for driver improvement schemes aimed specifically at remedying the
deficiencies noted.



6. REFERENCES

ADAMS A.J., BROWN B., FLOM M.C., JONES R.T and JAMPOLSKY A. (1975) Alcohol and
mari juana effects on static visual acuity. Am. J.Optom. Physiol.
opt., 52,729-735

ALLEN R.W., SCHWARZ S.H., HOGGE J.R. and STEIN A.B. (1978) The effects of
alchohol on the driver's decision-making behaviour. Report
PB 288810. Virginia, Springfield. National Technical Information

Service.

BARRETT G.V. and THORNTON C.L. (1968) Relationship between perceptual style
and driver reaction to an emergency situation. J.Appl. Psychol.,
52,169-176

BLACK S.(1966) Man and Motor cars: An ergonomic study. New York, W.W. Norton

and Co.

BORKENSTEIN R.F., CROWTHER R.F., SHUMATE R.P., ZIEL W.B. and ZYLMAN R.(1964)
The role of the drinking driver in traffic accidents. Indiana
University. Department of Police Administration.

BRACY L.F.(1970) An explanation of the relationship between personality
factors and automobile accident proneness. Unpublished doctoral
dissertation, University of Southern Mississippi.

BROWN B., ADAMS A.J., HAEGERSTROM-PORTNOY G., JONES R.T. gﬂg FLOM M.C.(1975)
Effects of alcohol and mari juana on dynamic visual acuity:
I. Threshold measurements. Percep. Psychophysics.




RROWN T.

BROWN I.D.

BROWN T.

BROWN P.L.

BROWN S.L.

CARLSON

CLARK A.W.

CLARK A.

n.

=

W.

-34-
, TICKMER A.H. and SIMMONDS D.C.V.(1970) Effects of prolonged
driving on overtaking criteria. Ergonomics, 13,239-242

(1967) Decrement in skill observed after seven hours of car driving.
Psychonomic Science, 7,131-132

.(1979) Can ergonomics improve primary safety in road transport

systems? Ergonomics, 22,109-116

gﬂg BERDIE R.F.(1960) Driver behaviour and scores on the MMPI.
J. Appl. Psychol., 44,18-21

and BOHMERT P.J.(1968) Alcohol safety study : Drivers who died.
Houston, Texas: Baylor University College of Medicine.

.L. and KLEIN D.(1970) Familial versus institutional socialistion of

of voung traffic offenders. Journal Safety Research, 2,13-24

(1976) A social role approach to driver behaviour. Percept. Mot.

Skills, 42,325-326

and PROLISKO A.(1976) Social-role correlates of driving accidents.
Human Factors, 21,655-659

CONGER J.J., GASKILL H.S., GLAD D.G., RAINEY R.V. SAWREY W.L. and TURRELL E.S.

(1957) Personal and interpersonai factors in motor vehicle accidents
Am. J. Psychiat., 113,1069-1074




-35-

CRANCER A. and OQUIRING D.L. (1970) Driving records of persons hospitalised
with suicidal gestures. Behaviour Research in Highway Safety,
1,33-42

DREW G.C., COLOUHOUN W.P. and LONG H.A.(1959) Effect of small doses of alcohol

on a skill resembling driving. Medical Research Council Memorandum
No 38. HMSO.

DUREMAN E.I. and BODEN C.(1972) Fatigue in simulated car driving. Ergonomics,
15,299-308

FARMER E. and CHAMBERS E.G.(1926) A psychological study of individual diffe-
rences in accident rate. Industrial Health Research Board, Report
No 38. HMSO.

FERNIE B.E.(1982) The accident situation in the Republic of South Africa,
Paper 1.National Institute for Transport and Road Research.
Pretoria, CSIR.

FELL J.C.(1976) A motor vehicle accident causal system : the human element.
duman Factors, 18,85-94

FINCH J.R. and SMITH J.P.(1970) Psychiatric and legal aspects of automobile
fatalities. Springfield, I1linois: Charles C.Thomas.

FINE B.J.(1963) Extroversion-extraversion and motor vehicle driver behaviour.
Percept. Mot. Skills, 12,95-100




-36-

GANTON N. and WILDE G.J.S.(1971) Verbal rating of estimated danger by drivers
and passengers, as a function of driving experience. Report
prepared for the Road and Motor Vehicle Traffic Safety Division,
Ministry of Transport, Ottawa, Canada.

GOLDSTEIN L.G.(1961) Research on human variables in safe motor vehicle opera-
tion : A correlation summary of predictor variables and criterion
measures. The Driver Behaviour Research Project, George Washington

University.

GOLDSTEIN L.G.(1963) Whither accident research? Traffic Safety Research

Review, 7,2-4

GREEN H.(1977) Accidents at off-side priority roundabouts with mini or small
islands. Department of the Environment, Transport and Road Research

Laboratory Report No 774.

HARANO R.M.(1970) Relationship of field dependence and motor vehicle accident
involvement. Percept. Mot. Skills, 31,272-274

HARANO R.M., PECK R.C. and McBRIDE R.S.(1975) The prediction of accident
1iability through biographical data and psychometric tests
Journal of Safety Research, 7,16-52

HARTMAN E.(1963) Disability glare and discomfort glare. In: Ingelstam, E.
(ed.) Lighting Problems in Highway Traffic. New York, MacMillan.




-37-

HAVILAND C.V. and WISEMAN H.A.B.(1974) Criminals who drive.
Proceeding of the 18th Conference of the American Association of

Automotive Medicine. 432-439

HILLS B.L.(1975) Some studies of movement perception, age and accidents.
Department of the Environment, Transport and Road Research

Laboratory Report No. 137 UC.

HILLS B.L.(1980) Vision, visibility and perception in driving. Perception,
9,183-216

HULBERT S.(1972) Effects of driver fatigue. In: Forbes T.W. (ed.) Human
Factors in Highway Traffic Safety Research. Mew York,

Wiley-Interscience.

JOHNSTON I.R.(1978) The implications of alcohol impairment for research into
road and traffic system design and management. Australian Road
Research, 8,57-62

KAHNEMAN D., BEN-ISHAI R. and LOTAN M.(1973) Relation of a test of attention
to road accidents. J. of Appl. Psychol., 58,113-115

KAY H.(1972) Psychology today and tomorrow. Presidential address to the
British Psychological Society. Bulletin of the British
Psychological Society, 25,177-188

LOO R.(1978) Individual differences and the perception of traffic signs.
Human Factors, 20,65-74




-38-

LOO R.(1978) Role of primary personality factors in the perception of traffic

MAYER R.E.

McFARLAND

McGUIRE F.

McGUIRE F.

McGUIRE F.

McKENNA F.

signs and driver violations and accidents. Accident Analysis and
Prevention, 11,125-127.

, and TREAT J.R.(1977) Psychological, social and cognitive
characteristics of high risk drivers: a pilot study. Accident
Analysis and Prevention, 9,1-8.

R.A. and MOSELEY L.A.(1954) Human factors in highway transport
safety. Boston: Harvard School of Public Health.

L.(1956) Psychological comparison of automobile drivers. U S Armed
Forces Medical Journal, 7,1741-1748

L.(1961) Suicidal impulses in the operation of motor vehicles.
Journal of Mississippi State Medical Association, 2,331-334.

L (1976) Personality factors in highway accidents. Human Factors,
18,433-442.

P.(1982) The human factor in driving accidents. Ergonomics,
25,867-877.

McLEAN A.J., Holobowycz 0.T. and Sandow B.L.(1980) Alcohol and crashes :

identification of relevant factors in this association. Report CR11,
Office of Road Safety, Department of Transport. Canberra.




-39-

McMURRAY L.(1970) Emotional stress and driving performance : The effects of
divorce. Behavioural Research in Highway Safety, 1,100-114.

MICHON J.A.(1973) Traffic participation : some ergonomic issues.
Institute for Perception TNO, Soesterberg,Netherlands.
Report No. 1ZF 1973-14

MIHAL W.L. and BARRET G.V.(1976) Individual differences in perceptual
information processing and their relation to automobile accident
involvement. J. of Appl. Psychol., 61,229-233.

MOFFIE D., SYMMES A. and MILTON C. (1952) Relation between psychological
tests and driver performance. Highway Research Board Bulletin. 60.

NAATANEN R. and SUMMALA H.(1976) Road-user behaviour and traffic accidents
Amsterdam: North Holland.

NAATANEN R. and SUMMALA H.(1978) Fatigue in driving and accidents,
In Eur 6065, Driver fatigue in road traffic accidents.
(Luxembourg: Office for Official Publications of the European

Communities), 26-32

O'HANLON J.F.(1978) What is the extent of the driving fatigue problem?
In Eur 6065, Driver fatique in road traffic accidents (Luxembourg:
Office for Official Publications of the European Communities), 19-25

OLSON P.L.(1974) Aspects of driving performance as a function of field
dependence. J. of Appl. Psychol., 59,192-196.




-40-

O'NEILL B.(1977) A decision theory model of danger compensation. Accident
Analysis and Prevention, 9,157-165.

PALMER P.0.(1979) The effect of biorhythms on road accidents. Transport and
Road Research Laboratory, Supplementary Report 535, Crowthorne,

England.

PELTZMAN S.(1975) The effects of automobile safety regulation. Journal of
Political Economy, 83,677-725.

PRESTON B.(1969) Insurance classifications and drivers' galvanic skin
response. Ergonomics, 12,437-446.

QUENAULT S.W.(1967) Driver behaviour - safe and unsafe drivers. Transport
Transport and Road Research Laboratory Report 70.

QUENAULT S.W. and HARVEY C.F.(1971) Convicted and Non-convicted drivers -
values of drive indices. Transport and Road Research Laboratory
Report 395.

OUIMBY A.R. and WATTS G.R.(1981) Human factors and driving performance.
Transport and Road Research Laboratory Report 1004.

RAHE R.H.(1969) Life crisis in health change. San Diego: Bureau of Medicine
and Surgery, Navy Medical Neuropsychiatric Research Unit,
Report No 67-4




-41-

RAHE R.H., MEYER M., SMITH M., KJAER G. gﬂg HOLMES T.H.(1964) Social stress
and illness onset. Journal of Psychosomatic Research, 8,35-44.

SABEY B.E. and TAYLOR H.(1980) The known risks we run : The highway.
Transport and Road Research Laboratory Supplementary Report 567.

SELZER M.L. and PAYNE C.E.(1962) Automobile accidents, suicide and
unconscious motivation. Am. J. of Psychiat., 119,237-240

SELZER M.L., ROGERS J.E. and KERN S.(1968) Fatal accidents : The role of
psychopathology, social stress and acute disturbances. Am. J.
Psychiat., 124 ,8.

SHAW L.(1965) The practical use of projective personality tests as accident
predictors. Traffic Safety Research Review, 9,34-74,

SHINAR D.(1978) Psychology on the Road : The Human Factor in Traffic Safety
New York, Wiley.

SHINAR D., McDOWELL E.D., RACKOFF N.J. and ROCKWELL T.H.(1978) Field
dependence and driver visual search behaviour. Human Factors,?20,
553-559.

SHINAR D., ZAIDEL D.M. and PAARLBERG W.T.(1978) Driver performance and
individual differences in attention and information processing Vol
IT : Field Dependence and Highway Safety. U S Department of
Transportation, NTIS.




SIGNORI E.

SIGNORI E.

SMART R.G.

STROH C.M.

SUHR V.W.(

SVENSON 0.

-42-

I. and BOWMAN R.G.(1974) On the study of personality factors in
research on driving behaviour. Percept. Mot. Skills, 38,1067-1076.

1.(1973) Perspective for a preventive approach to traffic
accident-prone driving behaviour. Traffic Safety Newsletter of

Behavioural Research, 1,4-8.

(1969) Are alcoholics' accidents due solely to heavy drinking?
Journal of Safety Research, 1,174-177.

(1974) Alcohol and highway safety - roadside surveys of drinking-
driving behaviour. Ministry of Transport, Canada.

1961) Personality and driving efficiency. Percept. Mot. Skills,
12,34.

(1981) Are we less risky and more skilful than our fellow drivers?
Acta Psychologica, 47,143-148.

TABACHNICK N.(1970) The psychoanalyst as accident investigator. Behavioura[

Research in Highway Safety, 1,18-25.

TAYLOR D.H.(1964) Drivers' galvanic skin response and the risk of accident.

THOMMEN G.

Ergonomics, 7,439-451.

(1973) Is This Your Day? New York, Crown Publishers.




-43-

TILLMAN W.A. and HOBBS G.E.(1949) The accident-prone automobile driver : A
study of the psychiatric and social background. Am. J .Psychiat.,

106,321-331.

UHR L.(1959) Sex as a determinant of driving skills : Woman Drivers. J.Appl.
_Psycho]., 43,35.

VAN DER NEST M.D.(1978) South African findings in the International Drivers'
Behaviour Research Association (IDBRA) Cross-national attitudes and
opinions survey. CSIR Contract Report No C/PERS 271. Johannesburg,
NIPR.

VAN DER NEST M.D.(1979) Analysis of factors associated with 120 road
accidents in Johannesburg. CSIR Special Report No PERS 291,
Johannesburg, NIPR.

VILARDO F.(1967) Historical development of the concept of accident proneness.
Chicago, National Safety Council.

WALLER J.A.(1971) Unintentional shootings, highway crashes and acts of
violence. Journal of Legal Medicine, 6,1.

WELFORD A.T.(1968) The Fundamentals of Skill. London, Methuen.

WILDE G.J.S.(1972) General survey of efficiency and effectiveness of road
safety campaigns. Paper presented at the International Congress on
Road Safety Campaigns, The Hague, Netherlands.




A. Aard van die werk.

1. Is u werk hoofsaaklik herhalend? (d.w.s. doen u elke dag
feitlik dieselfde werk?) JA | NEE
* Indien u antwoord op vraag 1 "NEE" is, watter een van die

volgende stellings is dan op u werk van toepassing?

2. - Werk is semi-herhalend, d.w.s. aktiwiteite word slegs
enkele kere elke maand verrig. JA | NEE
*€62-€82°61 ‘S403d0ej UBWNH
3. -« Aeky ey Popfsapkdd kv ndprdrerdwd angdL td eve (eususb Jo uoLie|a4u09 [JA | NEE

(£L61) *3°Y HOLIMONVA'EUE *3°Y NI9YNG “*¥°¥ NINIIWOW “°H°[ LLODOM
* Is u werk

*(2L6T SS34d POOMUDJLY €3NI 13O3UU0)
4. admimistopief: pars panddoy) °saayjoag pue uaduaey j4op MmaN Apniys [JA | NEE
[edLul|d pue |ejudwluddxad uy : uoL3dasuad ybnouayz AL euosudd (HS61)
5. - $egNAM Yare a6 YINSSTIW “*X YIAOHIVW W NVWZYIH *8°H SIMIT "v{ﬂﬂ NNEE) M

6. Navorsingsgegy O akAIPaI@sAsq (e LI0S *SUdpUDSJO DLjjeul Snotuds jo [JA | NEE
Apnis eoLbolowwaptdd uy (H/6T) WL STTIW PuUB *S°y NOSYIANIH “*1°D SWYITTIM
Ander: SpesifisSeer .viieieeeeereeecncennnnns
*PUR[UDZILMS YD LUNZ “UNO LARYIG JBA LUQ UO 3JU3U3JUO) [RUO LIRULD]
7. Bek1goaiy toespghnysiende Sk sieslapuayjo dtyseay snotuas jo yareay A | NEE
Lequaw pue A3L|euosuad Byl (€L6T) W' STTIW PUB *S°y NOSYIANIH €*1°9 LIAM
8. Formuleer u die organisasie se beleid? JA [ NEE
*068-6.8

9. “Hatlex womoBlig volgerde ook sjessiiss digy orgabisasie soef-uoL3e(01A
PaBtesrf-quap 1ooe 40y swaSAs A LJUIdUT  (286T)°V'd HIOGHNW PUR *S°(°9 3IQTIM

- Finansi@le funksigy-;/pg1 “sua03oe 4 uewny *MaLAd4 Au03onpouiut [JA | NEE

Uy : J4NOLARYSQ JSA LUp UL Suud3jed uoLjdeuajul |eLd0S (9£61)°S L9 QUM
- Produksiefunksie (wat o.a. instandhouding insluit) JA | NEE

‘wepJajswy ‘anbes ] A394eS PeOY Y2INQ Y3 JO UOLIUSAUO) |BNuuy
-oy Bemapkingssuaksidey “uoLjusasad usp Looe JO Abajedas [euoLaeu [JA | NEE

® SPJBMO3 : A3948S O LjJed3 PUE JNOLABYSq 4aSN peoy (S/61)°S°L°9 3QTIM
- Administratiewe funksie JA NEﬂ

-VV— .






