Report on the development of the

Older Driver Risk Index as part of the

Suffolk County Council 
Grand Driver Scheme
Dr Julie Gandolfi

Driving Research Ltd.

with input from
Dr Lisa Dorn

Cranfield University
May 2009 

Table of Contents

1.  Introduction
2.  The Problem of Older Drivers’ Road Safety: A literature Review


2.1  Introduction


2.2  Background



2.2.1  What is the “older driver”?



2.2.2  What is the “older driver problem”?




2.2.2.1  Rising older driver population




2.2.2.2  Increased decline in performance




2.2.2.3  Higher accident liability




2.2.2.4  Greater injury severity


2.3  Evidence and perspectives



2.3.1  Epidemiology



2.3.2  World Health Organisation



2.3.3  United States



2.3.4  United Kingdom


2.4  Causal factors



2.4.1  Physiological decrements




2.4.1.1  Visual




2.4.1.2  Auditory




2.4.1.3  Cognitive



2.4.2  Behavioural factors



2.4.3  Environmental factors




2.4.3.1  Car design and automation




2.4.3.2  Mobile phone and communication technologies




2.4.3.3  Road engineering


2.5  Mitigating factors



2.5.1  Self-regulation



2.5.2  Cessation



2.5.3  Legislation and policy




2.5.3.1  Age-related assessments for re-licensure




2.5.3.2  Lower mileage bias


2.6  Interventions



2.6.1  Driver education



2.6.2  In-vehicle data recording


2.7  The future

3.  An analysis of STATS19 data relating to injury collisions caused by over-60s in Suffolk 2005-7


3.1  Introduction


3.2  Overall collision analysis



3.2.1  Fatalities



3.2.2  Casualties



3.2.3  Number of vehicles



3.2.4  Weather



3.2.5  Day of week



3.2.6  Road type



3.2.7  Lighting



3.2.8  Time of day



3.2.9  Breath test



3.2.10  Type of collision



3.2.11  Age by proportion of collisions


3.3  Analysis of collisions by age group



3.3.1  Fatalities



3.3.2  Casualties



3.3.3  Number of vehicle

3.3.4  Weather

3.3.5  Day of week

3.3.6  Road type

3.3.7  Light conditions
3.3.8  Time of day

3.3.9  Collision type


3.4  Conclusions and recommendations for future research



3.4.1  Conclusions



3.4.2  Key findings



3.4.3  Recommendations

4.  Development and validity analysis of the Older Driver Risk Index


4.1  Questionnaire construction



4.1.1  The Driver Risk Index (DRI)



4.1.2  Additional items from the research



4.1.3  The Lapses and Errors scales of the Driver Behaviour Questionnaire



4.1.4  Interview corroboration


4.2  Data collection


4.3  Data analysis



4.3.1  Principal Components Analysis



4.3.2  Internal Consistency Analysis



4.3.3  Validity analysis

4.3.4  Interview analysis


4.4  Results



4.4.1  Behavioural section




4.4.1.1  Principal Components Analysis




4.4.1.2  Internal Consistency Analysis



4.4.2  Coping section




4.4.2.1  Principal Components Analysis




4.4.2.2  Internal Consistency Analysis



4.4.3  Socially desirable responding section




4.4.3.1  Principal Components Analysis




4.4.3.2  Internal Consistency Analysis



4.4.4  Driving Errors section




4.4.4.1  Principal Components Analysis




4.4.4.2  Internal Consistency Analysis


4.5  Validity analysis of the Older Driver Risk Index



4.5.1  Self-reported situational factors




4.5.1.1  Age group differences in ODRI factor scores




4.5.1.2  Sex differences in ODRI factor scores




4.5.1.3  Differences in ODRI factor scores by choice of vehicle 




Transmission




4.5.1.4  Differences in ODRI factor scores by self-reported collision 

involvement



4.5.1.5  Differences in ODRI factor scores by hours spent driving per 

Week

4.5.1.6  Differences in ODRI factor scores by regularity of medical assessment

4.5.1.7  Differences in ODRI factor scores by mileage

4.5.1.8  Differences in ODRI factor scores by penalty points on licence

4.5.1.9  Differences in ODRI factor scores by years licence held

4.5.1.10  Differences in ODRI factor scores by receipt of driver training since test



4.5.2  Performance on Grand Driver assessments




4.5.2.1  Differences in ODRI factor scores by cognitive trail test 

Performance
4.5.2.2  Differences in ODRI factor scores by on-road driving assessment scores



4.5.3  Relationship between ODRI factor scores and training




4.5.3.1  Differences in ODRI factor scores by participation in Grand 

Driver Training

4.5.3.2  Differences in ODRI factor scores pre and post training

4.5.3.3  Total training time by ODRI factor scores



4.5.4  Differences in Evaluation Questionnaire scores pre and post training


4.6  Grand Driver Interviews



4.6.1  Standard of driving



4.6.2  Greatest risk



4.6.3  Steps to minimise risk



4.6.4  Enjoyment of driving



4.6.5  Receiving advice on driving from a passenger



4.6.6  Comparing their risk today to their risk on the road 25 years ago



4.6.7  Key risks for older drivers



4.6.8  Driving cessation



4.6.9  Other contributions to the analysis


4.7  In-vehicle data recorder study


4.8  Conclusions

5.  Recommendations for future research


5.1  From the literature review and STATS19 studies


5.2  From the ODRI development and validity study

6.  References
7.  Appendices

1.  Introduction

The Suffolk Grand Driver Project aimed to provide appropriate assessment and training for older drivers in order to reduce their risk on the road.  A framework of assessment sessions, information seminars and in-car training was developed and implemented as a free-of-charge programme throughout the County.  Participants chose to attend the events and were enrolled as participants in the development of the Older Driver Risk Index – a profiling tool to establish the relative attitudinal and behavioural risk of an older driver with reference to their peer group and the specific issues they face on the road.

In order to develop the Older Driver Risk Index, it was important to understand the “Older Driver Problem”, including the nature of the older driver and the specific issues pertinent to their risk.  A review of the literature was carried out to establish the most important aspects of older driver risk, to establish the pertinent risk factors from existing research, and to inform both the development of the instrument and the ongoing improvement of the Grand Driver events.  It was also important to establish the current position in terms of older drivers’ collision rates in Suffolk, so an analysis was carried out of the STATS19 police reports relating to all reported injury collisions in Suffolk for the years 2005, 2006 and 2007.  Those that indicated that a driver over 60 was at-fault were selected for inclusion in the analysis, considering factors such as type of collision, road type, number of vehicles involved, time of day, weather conditions, etc.
This document reports on the research carried out by Driving Research Ltd as part of the Grand Driver Scheme, with input from Cranfield University.  A review of existing literature, analysis of Suffolk collision data involving older drivers for 2005-2007, the development and validity analysis of the Older Driver Risk Index, and attempts to carry out an in-vehicle data recorder study are reported in turn.

2. The Problem of Older Drivers’ Road Safety: A literature review

2.1 Introduction

There has long been concern for the ‘problem’ of older drivers’ road safety in terms of their risk to others and to themselves. This particular driver group is widely viewed as vulnerable to higher road crash involvement liability. A wealth of research has examined various aspects of this problem including type of collision, causal and contributing factors, evaluation and intervention techniques, etc. Different quarters offer alternative arguments – and some even question the validity of the ‘problem’ itself. This document provides a review of the relevant literature and various aspects of the ‘older driver problem’, as a broad assessment and an overall summary of this particular driver population. 

The literature review begins with a brief background to the topic, defining the field and research focus. It then provides an examination of statistical evidence that supports the existence of a potential problem, gathered from both around the world and specifically in the UK. It then goes on to explore what appear to be the most significant causal factors leading to older driver vulnerability – namely the physiological, behavioural, social and environmental factors that seem to lead to difficulties for older drivers. The review then looks at the nature of mitigating factors and the efficacy of various evaluation and intervention approaches applied to the older driver problem. Finally, the review concludes with an overall summary of the previous literature along with its implications for future research and recommendations for interventions. 

2.2 Background

2.2.1  What is the ‘older driver’?

Firstly, it is important to establish what we mean by ‘older drivers’. Different definitions exist and have been used for various research purposes. Age range parameters used to distinguish ‘older drivers’ have been classified sometimes with specific contextual purpose but most often have been set arbitrarily. The UK Royal Society for the Prevention of Accidents (ROSPA) states that “…older drivers are defined as drivers over the age of 60 years. However, it is acknowledged that older drivers do not form an homogenous group and wide variations in their characteristics and driving abilities exist within this general category”
.

To establish an overall picture of the current situation and understanding of older drivers this literature review has examined a wide range of information sources that use different ‘older’ parameters and definitions. We assume the ROSPA definition is apt but also that the various parameters that have been used are potentially relevant to the debate in general. Thus, for the purposes of this report we refer to ‘older’ drivers in a general sense, as those of 60+ years and will specify where any particular thresholds and ranges are important to the debate or an issue in general. 

2.2.2  What is the ‘older driver problem’?

Older drivers are not only over-represented in crash involvement statistics, they are also the fastest growing driver population [52]. We know that there are a range of aging-related physiological changes that may negatively affect driving ability, namely declines in vision, hearing, reaction time and the musculoskeletal system [63]. Additionally, we know that age-onset medical conditions and associated medications often play a part in their crash involvement [81, 82]. We also know from police reports and insurance data that older drivers are more likely to be considered responsible for the accidents in which they are involved [111]. The other salient problem is that older individuals tend to suffer more serious injury and more frequent risk of fatality as a result of a crash, in the region of 2-5 times more than that of a younger person, because of their increased physical frailty [34]. 

2.2.2.1
Rising older driver population

Continuing advances in health and medicine means people are generally living longer and one consequence is that the older driver population will increase simply in line with general population increase. Additionally, people are more dependent on driving; car driving has become the preferred mode of transport for all age groups.  In particular, older drivers have social and emotional needs that make them prefer to continue driving their own cars [76]. As communities have become more dispersed and regional infrastructures have increasingly made transport use an imperative, older drivers are becoming ever more reliant on driving to compensate for physical frailties and disabilities that impede their mobility [77, 78]. Consequently, the older driver population is rapidly expanding. A corollary of this is that, due to longer life expectancies and more equitable lifestyles, the elderly female driver group is an especially increasing sector of the growing older driver population. 

2.2.2.2
Increased decline in performance

We know that as people get older they are vulnerable to the onset of various impairments. A wealth of research has addressed the wide range of potential age-related declines which may lead to greater crash risk for the older driving population. The physiological functions (visual, cognitive, perceptual etc.) that may deteriorate and contribute to increased risk of collision involvement are discussed in more detail in section 4.1.

2.2.2.3
Higher accident liability

With significant increases in the number of older car drivers, along with parallel increases in this group’s need for travel (exposure), it is clear that any particular issues and problems that may be pertinent to this driver group will also be on the increase. However, as is so often the case, debates with opposing perspectives mean that identification of these issues and problems has been slow. On the one hand evidence suggests that older drivers represent a particularly vulnerable group with high relative crash and fatality rates and a propensity to sustain more serious injury to themselves in crashes. On the other hand, evidence also suggests that actually this driver group is relatively safe compared to younger driver groups and that enabling unimpaired seniors to drive for longer may have a positive impact on traffic safety. It seems this dichotomy is due to the way in which collision research has so often been confounded by the ‘low mileage bias’ (LMB) where greater mileage drivers are less prone to crashes per mile than those who drive less [108, 127, 129]. 

For example, if we just look at the proportion of crashes experienced by the entire licenced driver population then the older groups appear to be the safest, with the least number of crashes. However, this doesn’t take into account the differences between the groups in terms of exposure, where the younger driver tends to experience much higher mileage per annum than their seniors. So, when crash rates per miles travelled are calculated instead we find that older age groups are far more vulnerable to crash risk and this is incremental as a function of increasing age to the point where the 85+ driver has about the same risk as that of a driver in the 20-24 year old age group [47]. Dulisse suggests that the risk posed by the 65-74 is no greater than that of younger drivers and that in the 75 age group the higher risk is actually “very small” and only due to the methodological misgivings of previous work [40]. 

2.2.2.4
Greater injury severity

Another critical factor to consider as an older driver problem is how the severity of outcome following a crash differs between age groups where it is clear that older drivers have a much higher likelihood of fatality. Again, this vulnerability rises along with age increments such that the 85+ age group are over-represented in serious injury and fatality outcomes [48]. It seems that the higher rates of older drivers’ injury and outcome severity are likely to be due in some way to the nature of the type of collisions to which they seem more vulnerable.

Due to the rising numbers of older drivers it is predicted that:  “…although the numbers of accidents per unit distance travelled may stay the same over the next 30 years, the absolute numbers of fatal accidents involving elderly drivers are set to increase” [34, p.5]. Consequently, we need to examine all of the various issues and arguments regarding why the older driver population is perhaps simultaneously the safest and the most at-risk group to most effectively and efficiently plan for and accommodate the rising number of elderly drivers on our roads and to reduce the higher involvement of our elderly population in accidents. We therefore consider the ‘potential problem’ of the older driver rather than ‘the problem’ per se. 

2.3  Evidence and perspectives

The potential problem of having a rapidly expanding older driver population will undoubtedly vary across the globe according to national / regional / cultural differences. For example, as we know that road traffic injuries are more prevalent as a function of levels of motorisation, the more industrialised countries become the more road traffic safety issue is going to be of greater concern [91]. In order to provide a general overview of the older driver situation this section will examine data and perspectives from various research sources and safety organisations. It begins with a summary of the general global perspective, in particular information from the World Health Organisation and the plethora of US research; it then discusses implications for the UK older driver.

2.3.1
Epidemiology 

It has been predicted that road traffic collisions will be the sixth most prevalent cause of global deaths by the year 2020 [38]. It is also predicted that as older populations are expanding globally; the Organisation for Economic and Co-operation Development (OECD) forecast that by 2050 one quarter of their member nations will be over 65 years old plus [43], and the World Health Organisation (WHO) expect by the year 2030 over 20% of the individual populations in higher income countries will be aged 65 years and over [36]. Due to the increasing proportion of older people in society and their greater propensity to continue driving, older drivers represent the fastest growing driver group in our population [24, 25, 26]. As a result of these developments, it is almost inevitable that the crash frequency for older drivers will increase dramatically.

Within this expansion of the older driver population, there are other demographic changes. Not only are older drivers continuing to drive into later years but there is increasingly less of a gender difference such that females have become more prevalent in the older driver population than previously.  This trend is expected to continue to rise [34]. The factors that influence risk differs between the male and female populations; whilst risk factors are more numerous for the male elderly driver evidence indicates that women who live alone and those with back pain are at greatest risk [104]. Passenger injuries as a result of a crash are more likely for female drivers than male drivers [105]. Moreover, evidence indicates that women are more prone to be involved in crashes that occur in the ‘safest’ conditions, i.e. daylight, low volume traffic, good weather etc [42]. Older driver crashes in general are more likely to involve multiple vehicles and more serious injuries [34].

2.3.2
World Health Organisation 

The World Health Organisation (WHO) has taken a leading role in raising awareness of the global problem of road safety and the significant continuous rise in injuries and fatalities as a consequence of progressive motorisation. To this end, the WHO produced an influential and wide-reaching report – the ‘World Report on Road Traffic Injury Prevention’ in 2004. Due to the universal impact of the report the key components relative to the older driver population are now summarised. 

In this report the WHO stipulate that the four elements of road traffic risk are: exposure, probability of a crash, probability of injury, and injury outcome (factors affecting ability to treat / withstand) [36]. Their influential and wide-reaching ‘World Report on Road Traffic Injury Prevention’ of 2004 states that road safety is only the “secondary issue” from a public health perspective of the older population, after the restriction of mobility out of doors due to transport system failures. The report provides little reference to the specific issues surrounding older people as drivers – not only because elderly pedestrians are of greater concern than younger pedestrians but also it appears that the older driver group is not considered as much of a problem as the young and novice driver group. 

Indeed, the only specific reference to the global older driver population seems to assume that there is no problem due to natural rates of voluntary cessation and that the primary concern is for older pedestrian road users:

Despite the rising number of older people holding driving licences in such [high-income] countries, their declining driving ability as well as possible financial constraints will mean that many of them will have to give up driving. In many low-income countries, older people may never have driven in the first place. Worldwide, a large proportion of older people will still be dependent on public transport or will walk.

WHO, 2004, p74

“While it is accepted that certain groups of older drivers should not drive – such as those suffering from advanced forms of dementia – mandatory screening of drivers based on age is not recommended. Improvements in pedestrian infrastructure, and interventions to support safe driving as long as possible for older people, are generally regarded as better investments for their safety and mobility than attempts to stop them from driving.
WHO, 2004, p47

2.3.3
United States. 

Most of the research interest in the potential problem of a wider older driver population appears to have emanated from the United States and has led to the publication of a range of statistical data that may be useful as an indication of the general situation across other Western / similarly motorised nations.  In 2006 older individuals in the United States represented 14 percent of all traffic fatalities and 14 percent of all vehicle occupant fatalities [82].  At a national level, U.S. data regarding various older driver issues that together provides a good general insight from which we can evaluate the current problems and predict those of the future in other countries such as here in the U.K. 

In respect of projected growth, the U.S. Department of Health and Human Services agency, the Administration on Aging (AoA) predicts that the 65+ age group will double over the next 30 years and will make up one fifth of the entire population by 2030 – along with an increasing dependency on driving for personal transportation needs, as described. In terms of older driver safety, the AoA also explains that the reason why this section of the population seem to be the most safe but also least safe group of drivers difference is simply due to how safety is conceptualised and measured (LMB). 
Like studies in most countries, U.S. research has shown that older people’s crashes are more likely to occur at intersections, particularly when making turns along with driving situations including U turns, reversing, parking, leaving parking positions and on-road starting off / pulling away [46]. The greater
The report recognises that older people may rely on their private cars more than younger groups for mobility but emphasises the types of crashes to which they are more vulnerable, such as at intersections and other complex traffic situations, are generally not through lack of caution like those of the younger driver, e.g. speeding, careless overtaking, etc. Although it admits that older people are often overrepresented in traffic fatalities relative to their proportion of the overall population the WHO report discusses a “widespread misconception” about older drivers’ danger. Focusing on the fourth element of road traffic risk – injury outcome – the report attributes statistically higher injury and fatality rates mainly “to the increased physical frailty of the elderly” (p.47). It therefore does not support calls from other quarters for increased age-related screening and licence withdrawal policy.

severity of outcome for this driver group is undoubtedly to some extent due to the high number of side impacts and angle collisions involved in their crashes (130). The data presented shows, therefore, that the higher risk of having a crash coupled with the higher outcome severity risk supports that there is an older driver problem, and it is based on certain aspects of risk. Older driver age groups unfortunately represent a particularly vulnerable sector of the general driving public and are significantly more at risk of a) crash avoidance and b) crash survivability. 

2.3.4 United Kingdom

It is estimated that by the year 2031 almost 30% of the U.K. population will be over 60 [32]. Within this time frame it has also been estimated that by the year 2015 some four and a half million people aged over 70 will hold a current driving licence in the U.K. [33]. Voluntary cessation patterns follow those of other countries in that drivers who continue into later years tend to be male and with no cognitive impairments, and the decisions appear to be based on self-assessment and acceptance of failing abilities and not by physicians’ assessments [96].

The gender difference in previous cohorts of U.K. older drivers (which has been far more noticeable than in other Western nations) is also set to change significantly given that the female older driver sector is the most rapidly growing section of the driving population, in line with other countries. The Driver and Vehicle Licensing Agency (DVLA) has estimated that whereas amongst 80-89 year olds in 1993 44% of men and 11% of women held a current driving licence, by 2020 the figures for this age group will rise to around 65% and 35% respectively [34]. It is therefore clear then that any issues pertinent to female elderly driver groups should be considered and planned for appropriately within this country.

Other UK trends mirror those found general in research. Crash involvement and number of injuries per miles driven is highest among the very youngest and oldest driver groups [15, 19] and older drivers are more vulnerable because in a crash they tend to be more likely to sustain more critical and fatal injuries [46, 47]. Older drivers, incrementally with age, tend to be involved in comparatively more crashes resulting in fatalities and hospital admissions than younger driver age groups, although the actual number of such crashes is relatively small when differences in exposure levels are taken into account [13, 30]. This LMB problem, set out in section 2.2 explains how older, lower mileage drivers actually have no increased risk per distance driven [108] has now been widely recognised in more recent studies: “the previous perception of an age-related risk increase of accidents per distance driven arises from a failure to control for low mileage bias at all ages” [17, p.271].

2.4  Causal factors

2.4.1 Physiological Decrements

Research has shown that older drivers in the 70+ years age group tend to not be able to perform as well as younger people on driving skills and manoeuvres such as speed control, tracking, positioning and reversing [83, 84]. This is probably largely due to the fact that, as people age, they tend to have a range of deteriorating physiological functions– visual, cognitive, and perceptual – that contribute to increase risk of accident involvement [27, 28, 29, 30] and to voluntary and involuntary driving cessation [96]. Some of these key functions are now summarised. 

2.4.1.1
Visual 

As approximately 90% of information processed in the driving task is visual the potential effects on driver performance of age-related visual impairment is an obvious potential problem for older drivers [123]. Generally, it is assumed that older drivers will naturally have visual impairment as a consequence of their age [27]. The older driver population will have an increased prevalence of various visual degenerative disorders such as cataracts, glaucoma, diabetic retinopathy, macular and other retinal degenerations, etc., along with proneness to decrements to visual acuity and visual fields, contrast sensitivity, etc. 

The problem is, it seems, that along with the reluctance for older people to cease driving when they reach a stage at which it is becoming unsafe it is also the case that individuals are not aware of the extent to which their failing visual abilities are a hindrance to their driving and therefore a risk factor [63]. For example, drivers of 70+ may not be aware of the extent to which their visual acuity has become a problem, especially in poor light, and many do not wear the appropriate prescription spectacles [63]. However, this risk factor is under debate, as it seems that measurements of visual decrements “are not, by themselves, a good representation of the complex visual skills needed in the driving task” [34, p.10].

Age-related visual impairments have been found to have significant deleterious effects on sign detection and recognition of signs and hazards, ability and associated time needed to complete driving tasks and manoeuvring, and reaction times [10, 11, 66]. Some suspected problems, such as the effect of colour blindness on sign recognition in the UK due to our colour-based system [34], currently lack research evidence.  However, research conducted amongst drivers with no recognised visual impairment found no significant difference in performance between age groups [9] implying that we cannot assume age-related hazards due to visual impairments per se. 

Research with people who have clinically diagnosed visual impairments due to eye disease has found that people in this group tend not to accurately gauge the impact of their impairment and their subsequent degraded driving performance [6]. There is a lot of evidence indicating that older drivers often adapt their driving to compensate for visual impairments such as by driving slower or avoiding lane-changes [8]. However, collision analysis has made associations between people with eye disease visual impairments and collision rates, although thus far the link is somewhat confused by the potential confounding effects of medication [7]. There can also be significant differences between self-reports and official crash data with respect to vision impairment (acuity, contrast sensitivity, peripheral visual field sensitivity, useful field of view) [12].  In other words, what people report about their crashes differs significantly from actual crash data.
Visual Field

Although much of the research that has been reviewed has not produced consistent and conclusive findings we know that loss of visual field – defined as “the extent of visual space over which vision is possible with the eyes held in a fixed position” [68, p.499] is most severe in the 65+ age group, with significant increases in crash rates compared to normally sighted people [69, 70]. More recently, research has focused on the ‘useful field of view’ (UFOV), a pre-attentive measure defined as “the total visual field area from which target characteristics can be acquired when eye and head movements are precluded” [71, p.37]. Most research in this area has found age-related decrements in UFOV [73] and been able to show association with poor driving performance [115] and actual crash frequency [72].  
Visual Attention and Acuity (Static and Dynamic)

It has long been identified that both static visual acuity (SVA) and dynamic visual acuity (DVA) deteriorates significantly with age [65]. As a result, the potential impact that this has on the driving task has long been of concern [64]. However, whilst the negative effects of minimally reduced SVA seems to have a limited impact on the risk of injury collisions for older drivers [67] but the research has proved inconclusive.  There is stronger evidence supporting the importance of DVA for screening to predict hazards and collisions:

 “Dynamic visual acuity (DVA) is the ability to resolve the details of an object while there is relative motion between the target and the observer. It is potentially the most informative measure of visual acuity”

Banks, Moore, Liu and Wu, 2004 [64]

It appears that visual attention and search efficiency appears to decline with age in respect of ‘bottom-up’ processing which simply relies on searching for salient differences in display features (as opposed to top-down which requires an individual to have knowledge of features and how they differ) [50]. 

Most importantly perhaps, certainly for road engineers and designers, is the influence of illumination and the potential hazards of poor light for the visually impaired. It has been found that for every decade after the age of 25, drivers may need twice the brightness at night to receive visual information, such that by age the age of 75 some drivers may need 32 times the brightness that they did when they were aged 25 [34]. In regard to night time legibility of road signs, older people may need to be 23-35% closer to the signs to accurately interpret the orientation [92, 93].

The 1988 study by the AA Foundation for Road Safety found that, amongst older drivers, the most commonly reported difficulty in night driving was seeing the road, followed by dazzle or glare. Possible road improvements mentioned by them were reflective edge lining, especially on unlit roads, and more street lighting, especially at junctions.

[34, p.12]

Glare

Age often leads to decrements in contrast sensitivity – the visual ability to see objects that may not be outlined clearly or that do not stand out from their background. Loss of contrast sensitivity, which can be due to acute causes like cataracts or simply from typical ageing of the eye’s tissues, makes the older (65+) driver more sensitive to glare, more vulnerable to its disabling effects, and less able to recover from it [74, 75]. The Department for Transport (DfT) suggest that this may be a particular problem for situations when an older driver suddenly encounters an approaching vehicle using main beam coming round a blind corner “leaving little time for visual adaptation before avoidance” [34, p.13]. The subsequent DfT recommendation is that provision of street lighting would prevent the need for use of main beam near such corners. 

It has also been recommended following specific research that road markings are made prominent to assist older drivers deal with the problem of glare, particularly in wet and adverse climatic conditions [94]. It seems that the negative effects of glare on older drivers is worse on perception of horizontal information (road markings) and better for vertical information (roadside signs, etc.); unsurprisingly it has also been found to be worse in road situations involving two-lane roads where there is no distinct separation from oncoming vehicles [94].

2.4.1.2
Auditory


Although research has not directly associated injury-related crashes with impaired hearing, driving while using hearing aids appears to increase risk to about two times the level of other drivers [67]. It has been proposed that the wearing of hearing aids while driving may result in feedback and distracting reaction noise that contributes to these higher rates of collision [124].
2.4.1.3
Cognitive 

Obviously the visual and hearing functions discussed above are related to, and governed by, cognitive functioning. Age-related impairments to cognitive functioning have long been a primary focus of concern as ‘informational’ causes have been attributed as the cause of the majority of older driver crashes [97, 98, 99]. In a study of older drivers, those with licence suspensions due to crash-involvement were found to have a pattern of cognitive deficits related to visual, perceptual and motor functioning [128]. 

As people get older they tend to prioritise accuracy above speed when performing tasks and find it more difficult to ignore irrelevant or peripheral information; thus, they prefer to take stock of all available information to make sure they have accounted for every detail rather than get the task performed as quickly as it could be [86, 87]. It has also been found that stressful, cognitively demanding situations seem to exacerbate performance decrements for older people [88, 89]. Thus, this could to some extent explain the lack of confidence that older drivers experience when approaching complex intersections and traffic conditions, which will be discussed below. 

Dementia

Dementia is a progressive decline in various aspects of cognitive functioning, including memory, attention, language, and problem solving, that is a much faster decline than would typically occur due to normal aging. For the majority of sufferers the symptoms cannot be halted or reversed and it is well known that the condition is predominant amongst older people in the population.

Reaction time

It seems that even with frequency of exposure and experience of the driving task, age still depreciates people’s reaction or response times [125]. For a sample of U.K. drivers over 70 years a significant relationship between reaction time and serious driving errors and car control has been found [131] indicating the effects of age-related declines. They are also slower at recovering from errors and ‘incorrect anticipations’ [34].

These physiological factors are not by any means an exhaustive list of all that may affect older people’s driving abilities, but they are those most salient in the relevant literature. It is also worth noting that we often generalise when considering age-onset impairments such that even though we know there is more likelihood of physiological decline as age progresses, individual differences can be overlooked: “age is not the reliable index of functional impairment that society has customarily taken it to be” [107].

2.4.2 Behavioural factors

As discussed in previous sections, there is evidence to suggest that older drivers are reluctant to give up driving and are more reliant on personal cars in our society to remain independently mobile [53, 24]. There is also evidence demonstrating that driving cessation, even via voluntary self-regulation, can lead to a range of negative psychological outcomes such as regret, lower sense of self worth and feelings of social isolation [54, 55]. It seems that even the prospect of giving up driving can lead to considerable depression and depressive feelings [56].

The impact of self perceptions on self-regulation driving decisions is evident [53, 54, 57, 58]. It seems that how people perceive and have confidence in their own abilities is a major impact on safety-related choices and behaviours, particularly in regard to cessation [59, 60, 61]. It appears that the lack of confidence and cautiousness of older drivers is attributed to their need to process only the most relevant information and balance this priority with time, particularly in complex circumstances. It is also the case that more elderly people require more time to process information in order to make decisions. Thus, in complex road situations, older drivers require more information and more time to process it before selecting a course of action; this is likely to be a key factor in crash causation. It seems that effective on-road decision-making relies on a balance between information processing and speed of reaction [90] and it is this that the older driver finds difficult to do, particularly under pressure.

Studies have established general differences in the driving behaviours of older drivers compared to those of younger age groups. For example, older drivers from around 65 years old have been found to lack confidence more when approaching junctions, although this means they do tend to slow down earlier and approach more slowly and smoothly. However, this less confident approach means that on motorways older drivers are more prone to approaching slowly and meet difficulties merging onto the motorway and into the traffic flow; they tend to enter hesitantly, erratically and consequently sometimes very late and precariously [85].

On country roads, the older individual tends to drive more consistently and smoothly, with fewer accelerations and braking actions, than younger age groups. However, on inner city roads, the older driver apparently makes many more errors, especially: failing to notice traffic lights, disregarding traffic system priorities, and failing to reduce speed adequately at road-level railway crossings [85].

In contrast to the characteristics that make younger driver groups at-risk, the older driver is more likely to be law-abiding and cautious [79]. They are far more likely to comply with seat belt wearing laws [133] and those involved in fatal crashes are least likely to have been under the influence of alcohol consumption compared with other age groups [82]. 

2.4.3 Environmental factors

2.4.3.1 Car design and automation

Unsurprisingly, older drivers with onset physical impairments experience difficulties dealing with specific features of the car itself such as turning to look out of the rear window and getting in and out of the car [37]. However, it is not just mobility issues that affect the abilities and comfort of the older driver groups behind the wheel – there are a range of visual display and use of technology within the vehicle that can impact on performance [126].

2.4.3.2 Mobile phone and communications technologies

Older driver risk from use of a mobile phone when driving has not been reported as a significant problem because older people are generally not as reliant on mobile phone and communications technologies compared with younger age groups [49]. Additionally, females tend to use mobile phones whilst driving less often than males [49].
2.4.3.3 Road engineering

Signage

Research has produced quite conflicting findings about the extent to which older drivers may or may not benefit from and respond to road signs. Some findings indicate that older drivers experience difficulty in sign recognition and understanding [100] or may even be prone to ignoring road signage [101]. However, other findings demonstrate that – in line with the previously discussed law-abiding and conscientious nature – older drivers are more likely to comply with traffic regulations [102; cited in 103].

In any case, there is evidence to suggest that drivers’ abilities to recognize and comprehend road signs is not associated with at-fault crash involvement – high risk (high crash involvement) drivers are as cautious and good at understanding traffic signs as low risk (no crash involvement) drivers (31, 44). 

Intersections and night driving 

Much evidence has shown an increased risk for older drivers of multiple-vehicle crash involvement at intersections, particularly for drivers aged 85 and older [14] although one study found that older drivers’ fatal crashes at intersections are typically in daylight and at low speeds [132].

Driving in darkness has been found to be another problem for older drivers, particularly related to crash involvement for males in a) multi-vehicle crashes where they are struck in the side or rear by another vehicle, and b) single-vehicle crashes where they run off the road on a straight section [16].

2.5  Mitigating factors 

2.5.1
Self regulation

Older drivers have been found to self-regulate their driving by adapting the circumstances in which they drive [57]. For example, they may avoid driving at riskier times and situations such as at night, during the rush hour, during bad weather, more complex types of road, etc [2; 26, 62]. They are also sensitive to, and avoidant of, the hazards imposed by weather and road conditions [80]. Interrelated aspects of driving that older people have report finding most difficult include heavy traffic, junction turns onto the opposite side of the road (left turns in the US system), fatigue, and the high speeds of other drivers on the road [62].

2.5.2
Cessation

It seems that in light of the various social and emotional needs for the older driver to remain driving and as a result of their greater experience, the older driver becomes more hazard-aware and risk-perceptive which manifests in safer driving behaviours. They also seem to naturally reduce their driving exposure as they age [35]. It seems they are often reluctant to relinquish driving activities despite knowing that the driving task is becoming more difficult for them as it can be a difficult and emotive issue to admit [1]. For most older drivers today, driving has been a life-long activity (and often pleasure) and they are therefore reluctant to give it up as this will bring a complete lifestyle change [5]. The ability to possess and drive a car can promote a range of positive emotions such as self esteem, confidence, autonomy and status [23] and so want to remain driving for as long as possible and then have some personal control over how and when they give up this activity [54].

Although older drivers can self-regulate to avoid more dangerous exposure times / situations they may prefer or need to continue to drive during later years where their vulnerability is high or even critical. For the older driver who experiences specific forms of physical impairment, such as post-stroke, the car not only offers continued independence and freedom but can allow greater mobility than public transport [4]. For all of these reasons no doubt, older drivers typically want to withdraw from the activity slowly and gradually rather than in a fast and imposed manner [57]. It seems the differences between people’s decisions to give up driving are a function of individual differences in self perceptions [53, 54, 57, 58] regarding ability / decrements and in particular their levels of confidence [59, 60, 61]. 

In the UK, it seems that driving cessation occurs mainly on a voluntary basis as people  elect to retire from driving when they recognise declines in either health (physical and cognitive) and is most common after the ages of 80 years and in the female driver population [96]. However, another significantly reported reason for driving cessation is loss of confidence (and associated psychological reasons) which is, as discussed also likely to be related to recognition of cognitive and physical decline [96].  That health problems and lack of confidence are found the most common causes of driving cessation supports previous research in the UK and elsewhere [95]. 

2.5.3
Legislation and policy

To date, the wide attention that has been paid to the road safety problems of young and novice has not been matched with interest in our older driver fraternity [3] which of course means that any specific problems that may be relevant to them may not be adequately addressed. It could be that the comparative lack of attention paid to older drivers’ road safety vulnerabilities compared to that of young and novice drivers is due to the relatively smaller number of crashes involving older drivers. However it may also be the case that older drivers have not been considered as much of a danger to others (to society) compared with younger drivers on the basis that evidence has shown that their crashes generally cause injuries to self rather than to others [15, 22]. 

2.5.3.1
Age-related assessments for re-licensure

There have been numerous calls for increases / implementations of aged-related assessment checks for licence renewal by various authors and agencies – and perhaps a disproportionate focus by the media [39]. Nonetheless, as with young drivers, there is no universal approach to age-related licensure in respect of older drivers. Moreover, there are often regional differences even within the same country - for example, in the US and Australia, policies and laws vary across different states [106]. In smaller countries, such as within the European union, there may be national consistency but little to align the different union member states. Some countries licence people for life whereas others have enforced regular assessment checks for re-licence / withdrawal decisions. In Finland, assessments begin when the driver is just 45 years old. However, there are strong arguments against age-related assessments like this. 
Firstly, given the evidence showing that people voluntarily retire from driving when they self-diagnose physical and cognitive declines, is there any need to operate a formal assessment system? UK research suggests that there is no need to screen for impairment as older drivers tend to withdraw when they realise their increased vulnerability:

…the call to screen for dementia or health status in the older population will not reduce the marked rise in accidents seen with age, because those with cognitive impairment and failing health in the oldest age groups have already chosen to stop driving..

[96, p.707]

Second, in respect of mandatory re-testing schemes that are used in many countries for drivers above a specified ‘risk-related’ age, research using actual crash involvement rates suggests these “have no demonstrable road safety benefits overall” [110, p.326]. A recent statistical cost-benefit analysis also concluded that current licence renewal screening assessments are not helpful because the technology is not yet capable of accurately identifying crash risk [114]. 

Age-based assessments of fitness to drive are perhaps simplistic measures that preclude able drivers to remain independently mobile, thereby creating the need for a range of other resources. Instead, it is recommended that fitness to drive is assessed using fairer and more strategic approaches to identify at-risk individuals [45].
2.5.3.2
Lower mileage bias

Policy makers have previously looked to the wealth of research findings that have indicated the accident liability of older drivers. However, there has been increasing evidence of lower mileage bias (LMB) in earlier analyses and the exaggeration of risk for low mileage drivers that it causes, as described in Section 2.2. So, more recently there have been calls for policy makers to take LMB into account and consider the fairness of rules that preclude older drivers on generalised assumptions of greater risk [109].

2.6   Interventions

Interventions that include own-car assessments and training elements clearly have the potential to assist the older driver to deal with and compensate for the particular problems they have. However, it is essential that facilitators of any intervention are fully aware of potential difficulties and equipped with evaluative and compensatory strategies that they can use to identify and address such problems with the driver.

Increasing the number of licenced older drivers (>60 years) has been related to significant negative effects on crash fatality rates [39]. Whilst these findings may not be completely generalisable to the wider population they do indicate that caution is needed before considering more stringent licensure restrictions.

2.6.1
Driver education 

Although driver education schemes are becoming increasingly popular there is some evidence to suggest that these are not always effective and may result in increasing risk because the experienced driver often lacks awareness of the decline of their own driving skills.  They may be resistant to changing beliefs that often entail blaming others for negative on-road events [41]. 

We have long known that ‘traditional’ approaches to general driver training which focuses on physical handling skills performance outcomes has very limited effects on driver safety improvements, or may even be counter-productive by inflating confidence [120, 121]. Recent research has shown that this is also the case with educational interventions for older drivers [122]. However, with the right focus, tailored driver education can target and adapt people’s individual beliefs such that the positive impact on their driver behaviour and safety is long-term [118]. Accordingly, driver education programmes that are tailored for older people to target their particular needs can have extremely beneficial effects in improving their knowledge and understanding of safe practices [117]. Education can also be used to encourage older drivers to evaluate their circumstances and when to self-regulate their driving( [119]. 

Education programmes need to ensure design, delivery, and evaluation of effectiveness are the most appropriate for the particular driver group for which they are required. Additionally, however, there is a need to consider the most effective facilitation of these programmes too “[F]rom an implementation perspective, we should identify the best practices for the delivery… to older adults and ensure that all participants successfully pass all evaluations after…” [117, p.75]

2.6.2
In-vehicle data recording 

Traditionally, methods of researching and examining driver behaviour and exposure has relied on self-reports and surveys. However, advances in technology now provides the opportunity to monitor drivers via electronic data logging and this technique has been found to not only produce a more comprehensive and objective range of information but appears to be preferable for older driver participants [116]. Although it may be assumed that older people lack confidence and ability to interact with technology, it has been found that driving simulator assessments can be used to identify higher risk of crash involvement amongst older drivers [112].

2.7  The future…

Various research studies have demonstrated that in absence of distinct functional impairment the older driver will be as safe as the younger driver [17, 18]. Moreover, research evidence supports that there is an increase in safer driving behaviour and more risk-averse, hazard-aware driving styles as a function of age [19] and points towards this effect being a result of increased driving experience which brings a more sensitive and accurate perception of personal risk and limitations [20; 21]. Therefore, this suggests a possible route for future strategies and interventions to address the older driver problem. 

Attempts to restrict older drivers by increasing age-based assessment and licence withdrawal enforcements have become more widespread but are opposed. Some view the evidence to support these measures as suspect [110]. Others advocate that age-based restrictions need to be carefully balanced with social needs and the potential for serious detriment being caused to older people’s quality of life [52, 53]. 

As our younger generations grow up and become our elderly driver population it is highly likely they will change the nature of older driver behaviour. For example, despite growing legal and social pressures not to drive when using a mobile phone (hand-held or hands-free) it is likely that future older driver cohorts that are more familiar and reliant upon these technologies will present a higher usage and therefore a higher risk of this particular problem. Another example of future changes to driver behaviour may be in aggression. Aggressive driving behaviours are not exclusively a younger person’s issue but it is the case that in the current climate incidents do not involve the eldest driver age groups. Indeed, it seems that youths are more likely to engage in risky driving behaviours due to ‘risk behaviour syndrome’ to satisfy their developmental social needs [50]. This no doubt reflects general socio-cultural characteristics whereby our more senior citizens are more likely to respect mandatory laws as well as the disciplinary effects of social norms and expectations. However, our future elder driver cohorts may differ and a general rise in aggressive behaviours and lower respect for social conventions as current cohorts age may be reflected in greater on-road aggressions amongst older drivers. 

Given the likely increase in the number of older drivers over the coming decades, safety will be improved most by strategies aimed at the entire driving population with older drivers in mind, rather than relying on costly screening programmes to identify the relatively small numbers of impaired older people who continue to drive. To generate ideas for further work and intervention we might benefit from looking to the intended activities and policies of key road safety organisations. The U.S. National Highway Traffic Safety Board’s ‘Older Driver Safety Plan’ [113] sets out their priorities are to address 5 key areas: screening and assessment, licensing, medical providers, public education and programme promotion and other activities. This set of priorities, or the WHO four element framework: exposure, probability of crash, probability of injury, and injury outcome [36] may provide useful guidance examples. 

3. An analysis of STATS19 data relating to injury collisions caused by over-60s in Suffolk 2005-7

3.1  Introduction

A sample of STATS19 collision data relating to the Suffolk area covering the years 2005, 2006 and 2007 was provided by Suffolk County Council.  The dataset included all collisions which included both an individual of 60 or over, and an injury, regardless of the blameworthiness of the individual aged 60+, and regardless of the role of the injured party within the collision.

Data was extracted relating to collisions in which the individual aged 60+ was the driver of the vehicle designated as at-fault in the police report.  The rest of the data was not included in the analysis because in many cases the individual of 60+ had played no active part in the collision, for example if they were a passenger.  The aim of the study was to look at the risks posed by and to older motorists, therefore including these cases would have polluted the data.

A number of data streams were extracted:

· Day of week

· Time of day

· Number of vehicles involved

· Number of casualties

· Number of fatalities

· Weather conditions

· Road surface conditions

· Road type

· Lighting conditions

· Age of driver

· Breath test status

· Collision type

All the data streams except collision type were entered exactly as they appeared on the STATS19 reports.  Collision type was rated by the researcher based on the descriptive paragraphs on each report, and the allocation of “Vehicle 1” status (denoting the vehicle causing the collision).  The initial collision type analysis resulted in over 50 categories, which were then re-evaluated and brought down to 28 categories.

3.2  Overall collision analysis

The overall collision statistics for drivers over 60 were briefly analysed for frequency of accident type, and grouped by situational data provided in the police reports.  These analyses are considered in turn.

3.2.1 Fatalities

17 out of 745 (2.3%) of the collisions studied involved a fatality.  Collision statistics show that in general, in the US approximately 0.7% of all collisions involve a fatality (NHTSA, 2005).  In the UK in 2006, there were 189,161 injury collisions, in which 3172 people were killed (DfT, 2007), indicating that around 1.7% of injury collisions involve a fatality.  This shows that older drivers are at greater risk of causing a fatal collision compared with the general driving population. 

3.2.2 Casualties

The majority of older drivers’ collisions involved one casualty (71%).  In many cases the sole casualty was the older driver themselves.  21.3% involved two casualties, with 7.6% involving three or more.  Research shows that older drivers are at greater risk of injury when involved in a collision due to increased frailty, and it can take much longer for them to recover from their injuries compared to younger people.

3.2.3 Number of vehicles

The analysis indicated that 25.4% of the injury collisions caused by older drivers were single-vehicle incidents.  63.5% involved two vehicles, and 11.1% involved three or more vehicles.  This data is not necessarily fully representative of the situation in itself because the collision reports can count vehicles that are parked and unattended which are damaged during the incident.

3.2.4 Weather

The collision data showed that 86.3% of collisions occurred in fine, dry weather, with 10.6% happening when it was raining.  0.8% took place in fog, a further 0.8% in snow, and weather conditions were not stated for the remaining 1.5%. 
3.2.5 Day of week

The most risky day of the week for older drivers was Friday, with 19.2% of at-fault injury collisions for over 60s occurring on that day.  Next was Wednesday (17.6%), followed by Monday (17.0%).  Thursday (13.7%) and Tuesday (12.1%) were moderately risky, with weekends presenting the lowest risk (Saturday = 11.0%, Sunday = 9.4%).

3.2.6 Road type

Each road type was considered in turn, to establish where the majority of older driver collisions take place.  The highest rate was on single carriageway roads (79.6%), which are likely to be most commonly driven roads, so this high proportion may reflect drivers’ level of exposure to this road type.  Dual carriageways accounted for 10.1% of collisions, with 5.5% taking place on roundabouts.  3.4% of the collisions studied took place in one-way streets.

3.2.7 Lighting

The lighting conditions for each collision were recorded on the report forms.  85.0% of the collisions occurred in daylight, with 5.9% taking place in darkness on unlit roads.  8.7% of collisions occurred in darkness on roads with street lights lit.  Again, the high proportion of collisions taking place in daylight is likely to reflect the proportion of driving that older people do in the hours of daylight and darkness.  The elevated proportion of collisions taking place at night on unlit roads compared to lit ones indicate that street lighting is very important in risk reduction, especially for older drivers as they tend to suffer visual declines which are exacerbated by low light conditions.  These findings may also be a product of reduced speeds in lit areas, which tend to be far more built-up than unlit roads and often have a speed limit in place. 

3.2.8 Time of day

The time of day at which each collision occurred was grouped into 6 time slots.  The number and percentage of collisions taking place in each time slot are shown in Table 1.
These findings indicate that the majority of over 60s at-fault injury collisions occur between 10.00 and 17.59 (combined 67.7%), with a further 18.5% occurring between 06.00 and 09.59.  This is likely to be due to increased driving exposure during the daytime, but the considerable risk during the 06.00 – 09.59 slot may also be due to increased cognitive demand associated with driving during the busy morning period.

Table 1.  Number and percentage of collisions by time of day

	Time of day
	No. of collisions
	Percentage of collisions

	02.00 - 05.59
	7
	0.9

	06.00 - 09.59
	138
	18.5

	10.00 - 13.59
	233
	31.3

	14.00 - 17.59
	271
	36.4

	18.00 - 21.59
	77
	10.3

	22.00 - 01.59
	19
	2.6


3.2.9 Breath test

The police data recorded whether a sample of breath was taken and analysed for alcohol at the scene of each collision.  Failure of the breath test was rare among the older drivers (0.8%), with 65.1% passing the test.  33% did not take a breath test, and a further 1.1% were unable to do so on account of being deceased.

3.2.10 Type of collision

Collisions were grouped into 28 broad types, in order to establish which kinds of collisions were most likely to be caused by over 60s.  Results are shown in Table 2.

The results show that the highest frequency of at-fault injury collisions were collisions taking place during right turns (20.3%), followed by rear-end collisions whereby the older driver collided with the rear of the vehicle in front (19.1%).  Research shows that older drivers tend to have more difficulty with situations involving high cognitive demand, such as junctions, and cognitive decrements increase risk to a greater extent during a right-turn manoeuvre as hazard monitoring must be more active and a greater number of information streams must be processed simultaneously.  A number of collisions were categorised as “pulling out on a vehicle at an intersection” if it appeared to be a collision involving a left turn or if the direction of turn was not clearly specified.  If this group is combined with the right-turn group, collisions at junctions account for 30% of all over 60s’ at-fault injury collisions, supporting previous research findings.

Loss of control was also cited as the causal factor for 9.7% of collisions, indicating that older drivers may have difficulties handling their vehicles in certain situations, or that they do not monitor hazards effectively enough to adapt their driving to meet the requirements of an emerging situation, resulting in a loss of control and ultimately a collision.
Table 2.  Frequency of each type of collision

	 
	No. of collisions
	Percentage of collisions

	
	Hit cyclist in carriageway
	8
	1.1

	 
	Hit pedestrian
	17
	2.3

	 
	Hit object or parked vehicle
	12
	1.6

	 
	Fell off (2 wheeled vehicle)
	5
	.7

	 
	Head on
	9
	1.2

	 
	HGV jack knifed
	2
	.3

	 
	Hit accelerator not brake
	10
	1.3

	 
	Hit cyclist at intersection
	6
	.8

	 
	Hit pedestrian at intersection
	6
	.8

	 
	Hit side of car on roundabout
	7
	.9

	 
	Illegal manoeuvre
	3
	.4

	 
	Lost control
	72
	9.7

	 
	Miscellaneous
	25
	3.4

	 
	Opened door onto cyclist
	5
	.7

	 
	Overtaking
	11
	1.5

	 
	Passed out
	23
	3.1

	 
	Pedestrian stepped out
	45
	6.0

	 
	Pulled out on vehicle at intersection
	72
	9.7

	 
	Ran red light
	7
	.9

	 
	Rear ender
	142
	19.1

	 
	Right turn
	151
	20.3

	 
	Reversed into vehicle
	7
	.9

	 
	Reversed into pedestrian
	11
	1.5

	 
	Sideswipe
	21
	2.8

	 
	Skidded
	23
	3.1

	 
	Scooter
	6
	.8

	 
	Strayed across centre of carriageway
	36
	4.8

	 
	Wrong way
	3
	.4

	 
	Total
	745
	100.0


6% of collisions studied involved older drivers colliding with pedestrians who stepped out into the carriageway ahead of them.  This may be attributable to reduced hazard monitoring, consistent with previous research which indicates that as drivers age, their cognitive processing abilities diminish and they lose the ability to monitor and prioritise all hazards within their field of view.  This may cause them to focus primarily on hazards within the carriageway, reducing their chances of observing a potential hazard emerging from the side of the road.  Decreases in visual abilities, such as short-sightedness or reduction in field of vision may also contribute to these incidents, as well as deterioration in reaction time in response to an immediate hazard. 

4.8% of the collisions were attributed to straying across the centre of the carriageway for undetermined reasons and colliding with objects or vehicles on the far side of the road.  This is likely to be related to physiological impairment resulting from illness, but these incidents were grouped separately unless physical illness was explicitly stated on the collision report form.  If this group is combined with the group who were stated to have “passed out” behind the wheel (3.1%), potentially 7.9% of the collisions studied could be attributed to physical health problems resulting in a loss of vehicle control.

3.2.11 Age by proportion of collisions

In these preliminary analyses, all drivers over 60 have been counted as one group, but of the at-fault injury collisions caused by drivers over 60 in Suffolk in the years 2005 – 2007 inclusive, 51.7% were caused by drivers in their 60s, 31.5% by drivers in their 70s, 15.7% by those in their 80s and 1.1% by drivers aged 90 or above.

Due to the very low proportion of collisions caused by drivers of 90 and above, for the purposes of more detailed analysis, 3 groups will be used – drivers aged 60 to 69, drivers aged 70 to 79, and drivers of 80+.

In the next section, the data is broken down by age group, in order to identify age-related trends in collision causation.

3.3  Analysis of collisions by age group

In this section, the collisions of drivers in their 60s, drivers in their 70s and drivers of 80 and above were compared.

3.3.1 Fatalities

One way ANOVA indicated that collisions caused by drivers over 80 were significantly more likely to involve a fatality than those caused by those in their 70s.  Significance was not achieved in relation to differences between over 80s and drivers in their 60s, possibly due to inequality of group sizes.  The means indicated the mean fatality level of drivers in their 60s was approximately half that of those over 80, with drivers in their 70s displaying the lowest mean fatality rate.  This may be because drivers in their 70s have greater caution compared with those in their 60s as a result of an awareness of possible age-related declines, and the impact of the onset of these declines may not be having as great an impact on risk as for drivers over 80.

Table 3.  Mean number of fatalities per collision by age group
	Age group
	No. of cases
	Mean fatalities per collision

	60-69
	385
	0.026

	70-79
	235
	0.004

	80+
	125
	0.048


3.3.2 Casualties

A one-way ANOVA was used to investigate differences in numbers of casualties involved in collisions caused by drivers in their 60s, those in their 70s and those over 80.  No significant differences in the mean number of casualties involved in each collision were found between age groups.

3.3.3 Number of vehicles

The findings of the ANOVA investigating group differences in the number of vehicles involved in collisions attributed to drivers from each age group found significant differences between drivers in their 60s and in their 70s.  Collisions caused by drivers in their 60s involved significantly fewer vehicles compared with those caused by drivers in their 70s.  Significant differences were not found for drivers over 80, but the lower number of cases for this group makes it harder for statistical tests to achieve significance.  The means suggest that drivers over 80 are similar to drivers in their 70s in terms of the number of vehicles involved in their collisions.

The increased number of vehicles in collisions caused by drivers over 70 suggests that the average severity of these collisions tends to be higher than those of drivers in their 60s, and is consistent with previous research indicating that older drivers tend to have collisions in high-demand situations where there are lots of hazards (including other vehicles) such as at junctions.

Table 4.  Mean number of vehicles involved per collision by age group
	Age group
	No. of cases
	Mean no. of vehicles per collision

	60-69
	385
	1.820

	70-79
	235
	1.970

	80+
	125
	1.940


3.3.4 Weather

Collision statistics were examined to determine whether a relationship existed between age group and frequency of collisions in different weather conditions.  The raw data is provided in Table 5.  Due to the inequality of group sizes, the data from the 70 to 79 group and the 80+ group were adjusted to be comparable with the 60 to 69 group.  The adjusted data is shown in Table 6.
The difference in numbers of collisions in each weather condition between age groups was very small, which indicates that no age group is significantly more susceptible to collisions in adverse weather conditions.  Findings for road surface conditions (dry, damp, icy) also failed to detect differences between age groups.

Table 5.  Number of collisions in each weather condition by age group
	Weather
	60-69
	70-79
	80+

	Fine
	337
	200
	106

	Rain
	37
	28
	14

	Fog
	4
	1
	1

	Snow
	2
	2
	2


Table 6.  Adjusted number of collisions in each weather condition by age group
	Weather
	60-69
	70-79
	80+

	Fine
	337
	328
	326.5

	Rain
	37
	45.92
	43.12

	Fog
	4
	1.64
	3.08

	Snow
	2
	3.28
	6.16


3.3.5 Day of week

The majority of collisions caused by drivers in their 60s occur on Fridays, while for drivers in their 70s the risk is highest on Wednesdays.  Drivers over 80 had the highest frequency of collisions on Tuesdays.  Sunday had the lowest rate of at-fault injury collisions across all age groups, followed by Saturday.  This may be due to lower volume of traffic at weekends, allowing older drivers more time and space to manoeuvre thereby placing less demand on their cognitive processing abilities.

3.3.6 Road type

Collisions were analysed by the type of road on which they occurred.  Results were adjusted to take account of differences in group size and are shown in Table 7.
Drivers over 80 were least likely to cause a collision on dual carriageways, 3 lane roads and one way streets, but were the most likely to cause a collision on roundabouts and single carriageways.  The
Table 7.  Adjusted number of collisions on each road type by age group
	Road type
	60-69
	70-79
	80+

	Dual carriageway
	36
	49.2
	27.72

	3 lanes
	4
	4.92
	0

	One way
	12
	19.68
	3.08

	Roundabout
	20
	21.32
	24.64

	Single carriageway
	311
	287
	329.56

	Single track road
	0
	3.28
	0


number of collisions taking place on single track roads was so low that it was not possible to draw reasonable conclusions relating to this road type (n=2).  Drivers in their 70s were at highest risk of causing a collision on dual carriageways, 3 lane roads and one way streets.  The reduction in risk for over 80s may be due to a self-selection bias – they may tend to avoid these types of road wherever possible as they are aware that they could present a higher risk.

3.3.7 Light conditions

In daylight, drivers in their 60s were slightly less likely to cause a collision compared with drivers over 70, but at night they were more likely to do so.  On roads where street lights were present and lit, drivers in their 60s were a third more likely to cause a collision compared with over 80s, and over twice as likely compared with drivers in their 70s.  On unlit roads, drivers in their 60s displayed almost twice the risk of drivers over 70.  This may be due to exposure – as drivers get older, they may be less likely to choose to drive at night, particularly on unlit roads.  Adjusted collision rates are shown in Table 8.

Table 8.  Adjusted number of collisions under each lighting condition by age group
	Light conditions
	60-69
	70-79
	80+

	Daylight
	313
	346.04
	335.72

	Night (street lights)
	29
	13.12
	21.56

	Night (unlit)
	42
	24.6
	24.64


3.3.8 Time of day

Collisions were divided into 6 groups based on the time of day at which they occurred.  Adjusted data is shown in Table 9. 

Table 9.  Adjusted number of collisions at each time of day by age group
	Time of day
	60-69
	70-79
	80+

	02.00 - 05.59
	6
	1.64
	0

	06.00 - 09.59
	83
	63.96
	49.28

	10.00 - 13.59
	100
	136.12
	154

	14.00 - 17.59
	135
	144.32
	147.84

	18.00 - 21.59
	48
	31.16
	30.8

	22.00 - 01.59
	13
	8.2
	3.08


The data shows that between the hours of 22.00 and 09.59, drivers in their 60s are at greater risk of causing a collision compared with over 70s.  Over 80s were at the lowest risk during these hours.  However, between the hours of 10.00 and 21.59, drivers in their 60s were at the lowest risk of causing a collision.  Between 10.00 and 13.59 there were marked differences in risk between all three groups, with risk increasing with age, but between 14.00 and 21.59 the differences between drivers in their 70s and drivers over 80 were minimal.

3.3.9 Collision type

An analysis was carried out to compare the relative number of each type of collision caused by drivers in each age group.  The actual number of recorded collisions for each age group were very unequal (60 – 69 n = 385, 70 – 79 n = 235, 80+ n = 125), so the 60 – 69 group was used as the benchmark for each collision type.  The proportional number of collisions caused by members of the other two age groups (had the groups been of equal size) was extrapolated using the absolute number of collisions for each group multiplied by a factor calculated by dividing the number of participants in the benchmark group by the number of participants in each of the other two groups.
Table 10.  Proportional collision rates for each type of collision by age group
	Collision type
	60-69
	70-79
	80+

	Hit cyclist in carriageway
	5
	4.92
	0

	Hit pedestrian
	9
	6.56
	12.32

	Hit object or parked vehicle
	6
	9.84
	0

	Fell off (two wheeled vehicle)
	3
	1.64
	3.08

	Head on collision
	4
	4.92
	6.16

	HGV jack-knifed
	2
	0
	0

	Hit accelerator not brake
	2
	11.48
	3.08

	Hit cyclist on roundabout
	5
	1.64
	0

	Hit pedestrian at intersection
	3
	4.92
	0

	Hit car on roundabout
	1
	4.92
	9.24

	Illegal manoeuvre
	0
	3.28
	3.08

	Lost control
	42
	37.72
	21.56

	Miscellaneous collision
	17
	9.84
	6.16

	Opened car door on cyclist
	3
	1.64
	3.08

	Overtaking
	6
	3.28
	9.24

	Passed out at wheel
	8
	9.84
	27.72

	Pedestrian stepped out
	31
	14.76
	15.4

	Pulled out on vehicle at intersection
	37
	29.52
	52.36

	Ran red light
	2
	3.28
	9.24

	Rear end collision
	71
	82
	64.68

	Right turn
	63
	101.68
	80.08

	Reversed into vehicle
	2
	3.28
	9.24

	Reversed into pedestrian
	7
	6.56
	0

	Sideswipe
	14
	8.2
	6.16

	Skidded
	17
	8.2
	3.08

	Invalid scooter collision
	3
	1.64
	6.16

	Strayed across centre of carriageway
	21
	8.2
	30.8

	Wrong way in one-way street
	1
	1.64
	3.08


This analysis indicated that drivers of different ages within the older driver population are more prone to certain types of accidents than others.  

· Drivers over 80 were less likely to hit objects, parked vehicles or cyclists in the carriageway compared with drivers aged between 60 and 79.  This may be due to increases in caution and lower speeds with increasing age.

· Driver over 80 were less likely to hit pedestrians and cyclists at junctions and roundabouts, although they were more likely to hit another vehicle on entry to a roundabout.  Drivers aged 70 to 79 were less than half as likely to hit a cyclist at an intersection compared with 60 to 69 year olds, but over 50% more likely to hit a pedestrian at a junction.  This may be attributable to problems in visual scanning and cognitive prioritisation in high-demand situations such as roundabouts and junctions, combined with a lack of awareness of age-related decline.  Drivers in their 70s may be more cautious and more aware of vulnerable road users in the carriageway compared with those in their 60s, but their active hazard monitoring may not extend beyond the carriageway itself, thus increasing risk of colliding with a pedestrian unexpectedly entering the road.  Drivers over 80 may be displaying lower risk as their awareness of age-related decline (and experience of dealing with it) may be greater, leading to increases in active attempts to reduce risk through hazard monitoring and speed reduction.

· Drivers over 80 were less likely to reverse into a pedestrian compared with those aged 60 to 79.  Drivers over 70 were less likely to collide with a pedestrian who stepped out in the carriageway in front of them compared with drivers aged 60 to 69.  This is also attributable to increased caution and reduced speed.

· Risk of skid-related collisions also decreased with age.  The risk for those in the 60 to 69 decreased by over 50% in the 70 to 79 age group.  The risk of the 70 to 79 group decreased by over half again for the over 80 group, to less than 20% of the risk of the 60 to 69 group.  Drivers over 80 were just over half as likely to be involved in a collision caused by general loss of control of their vehicle compared with the other groups.  This supports previous research findings which indicate as age increases, risk during complex traffic situations increases but general driving risk is not significantly increased.

· Risk of causing a collision through side-swiping another vehicle when changing lanes or merging with traffic decreased with age.  The greatest difference was between the 60 to 69 group and the 70 to 79 group, with a smaller decrease in risk between the 70 to 79 and 80+ groups.  This may be due to decreased exposure to multi-lane roads as older drivers tend to take shorter journeys in the car.

· Drivers over 80 were more than 30% more likely to hit a pedestrian in or at the side of the carriageway compared with drivers in their 60s.  Drivers in their 70s displayed the lowest risk.  This pattern was replicated for collisions involving overtaking but to greater effect – 60 to 69 year olds were nearly twice as likely to have a collision when overtaking compared with drivers in their 70s, but drivers in their 80s were nearly three times as likely to do so.  The high risk of the oldest group may be due to a combination of visual problems and cognitive issues surrounding scanning for unexpected hazards.  60 to 69 year olds may not be aware of age related declines and their risk may be increased as a result, with drivers in their 70s displaying greater awareness and implementing countermeasures to reduce their risk.

· Risk of causing a head-on collision (non-overtaking) increased with age.  Drivers aged between 70 and 79 were nearly 20% more likely to have a head-on collision compared with those in their 60s, but drivers over 80 were over 50% more likely to do so.  This may be explained in terms of increased risk of illness and impairment at the wheel.  Police reports were often vague but of the collisions documented as caused by illness or impairment, over 80s were around 3 times as likely to be involved compared with the younger groups.  Drivers in their 70s were nearly 20% more likely to be involved compared with those in their 60s.

· 60 to 69 year olds were far less likely to cause a collision as a result of carrying out an illegal manoeuvre compared with drivers over 70.  This may be due to a lack of awareness of road rules among the older groups, or the result of confusion or panic if they get themselves into a difficult situation.  Some of the police reports specified that drivers had proceeded the wrong way along a one-way street, so these cases were considered separately and it was found that their frequency increased with age.  Drivers over 80 were at greatest risk, followed by drivers in their 70s.  Those in their 60s were least likely to be involved in this kind of collision.

· Likelihood of running a red light and causing a collision increased with age.  Drivers in their 70s were over 50% more likely to do so compared with those in their 60s, and over 80s were more than four-and-a-half times as likely to cause a collision in this way.  This is likely to be a product of visual decrement or insufficient hazard monitoring and cognitive processing.

· Whilst the risk of reversing into a pedestrian was shown to reduce with age, the risk of reversing into another vehicle increases.  70 to 79 year olds were more than twice as likely and over 80s were more than four-and-a-half times as likely to reverse into another vehicle compared with drivers in their 60s.  It may be that as drivers get older, they prioritise looking for vulnerable road users when reversing, and cannot process the information relating to other objects efficiently enough to avoid colliding with vehicles.  Alternatively, they may experience vehicle control problems attributable to physiological decrements.

· Risk of causing a collision by pulling out in front of an oncoming vehicle at a junction was shown to be greatest in the over 80 group.  Drivers in their 60s were approximately 75% as likely to do this, and those in their 70s displayed just over 50% of the risk of the over 80s.  However this data should be considered in combination with the results relating to collisions involving right turns, as inconsistency in police reports meant that it was not possible to accurately establish whether a collision at a junction involved a left or right turn.  Cases that explicitly stated that a right turn was involved were analysed separately, and findings showed that drivers in their 60s were at the lowest risk, with those in their 70s at highest risk (over 50% greater) and over 80s involved in 25% more right-turn collisions compared with 60 to 69 year olds.  When this data is combined, it shows that drivers in their 70s and those over 80 were at very similar risk of causing a collision when negotiating a junction, while those in their 60s were at considerably lower risk (60 – 69 = 100, 70 – 79 = 131.2, over 80 = 132.44).  This supports the assumption that drivers find it harder to negotiate complex traffic situations as they grow older.  This is likely to be due to cognitive decrements including a reduction in hazard monitoring and ability to process and prioritise information.

· Collisions involving invalid scooters were most prevalent among the over 80s, but the police data did not always indicate clearly whether the at-fault party was riding the scooter or collided with it, therefore it is not possible to draw conclusions on the basis of this finding.

· Drivers in their 70s were at lowest risk of straying across the centre of the carriageway and hitting an object on the far side.  Drivers in their 60s were approximately two-and-a-half times more likely to do so, while over 80s were involved in over three-and-a-half times more of these collisions.  However, it is difficult to determine the causal factors of these collisions, and it is possible that they could be grouped in with other kinds of collisions, such as loss of control or illness/impairment.  The inconsistent nature of the police reports means they do not always provide enough detail to determine the true nature of the incident.

· Rear end collisions were prevalent among all older drivers groups, with drivers in their 70s displaying the highest risk, and over 80s the lowest.  Differences between groups were not extreme, suggesting that rear end collisions were a similar problem for older drivers of all ages.  It is likely that a lack of concentration and hazard prioritisation is responsible for the prevalence of this type of collision.

3.4  Conclusions and recommendations for future research

3.4.1  Conclusions

The findings of the literature review and the collision data analysis do, in many areas, correspond with one another and support the broad hypothesis that age-related declines have a detrimental effect on older driver risk.  However, the literature review indicated that whilst there is a considerable body of published research on older driver risk, much of the research focuses on the same few key issues, i.e. physiological declines, such as issues with visual ability (Part A, 4.1.1) and cognitive processing ability (Part A, 4.1.3).  The debate surrounding the extent to which driver risk increases with age continues to rage, but the overarching finding is that older drivers are at particularly high risk of certain kinds of collisions, particularly those occurring in high-demand situations such as town driving (Part A, 4.2).  The findings of the collision analysis suggest that older drivers exert a degree of self-regulation in terms of their driving choices (Part A, 5.1) and indeed whether they continue to drive at all (Part A, 5.2).

The literature does not offer a great deal in terms of comparing the best approaches to assess older drivers’ competence, or how to deal with age-related declines.  The Suffolk Grand Driver project is taking the lead in trialling comprehensive assessment methods, and results of the assessments and data relating to effectiveness of interventions will inform the field as findings emerge in due course.  In the meantime, there are a number of broad conclusions that can be drawn from the literature in combination with the collision data analysis, and these provide a basis for suggestions for future research. 

3.4.2  Key findings
· The fatality rate for collisions caused by over 60s is higher than the overall rate for all collisions combined (Part A, 2.2.4, Part B 2.1).

· Most of these collisions are single vehicle, single casualty (Part B, 2.2, 2.3).

· Weekdays are more risky for older drivers than weekends, particularly during the daytime, but at night, unlit roads are particularly dangerous (Part B, 2.5, 2.7, 2.8).

· The majority of older-driver collisions involve rear-end collisions, or junctions, or both (Part A, 4.3.3, Part B, 2.10, 3.9).  The next most common types of collisions are loss-of-control collisions, and colliding with pedestrians who step into the road.

· Ill-health plays a part in a significant number of older-driver collisions (Part A, 4.1, Part B, 2.10, 3.9)

· Collision rates decrease as age increases, supporting the suggestion that drivers self-select themselves to cease driving (Part A, 5.1, 5.2, Part B, 3).

· Risk at roundabouts and on single carriageways (particularly at junctions) increases with age, but risk on dual carriageways and 3 lane roads decreases as the older-driver population age, which suggests that as drivers get older they may decrease their use of larger and faster roads (Part B, 3.6, 3.9).

· The younger members of the older driver population are at slightly less risk of collision than the older ones during daylight hours, but at night, the older ones are at much lower risk (especially on unlit roads).  This may be due to self-selection or adaptive strategies (Part A, 5.1, 5.2, Part B, 3.7, 3.8).

· Analysis of collision type suggested that over 80s are more likely to use increased caution and decreased speed, but their Hazard Monitoring may not extend far along the carriageway or beyond the boundary of the carriageway (Part A, 4.1.1, Part B, 3.9).  Processing of hazard information seems to suffer as age increases (illustrated by increases in running red lights, hitting pedestrians, rear end collisions etc.).  High demand situations (i.e. junctions) prove particularly risky as hazards must be monitored, processed and prioritised under time pressure – a skill which deteriorates significantly with age (Part A, 4.2, Part B, 3.9).

3.4.3  Recommendations

· Aim to reduce older driver exposure to high-demand situations through journey planning – route planning, time-of-day, day of week

· Emphasise hazard monitoring skills – hazard perception test style training

· Focus on cognitive assessment and “brain training” – work with drivers who do not show cognitive impairment as well as those who do, as awareness is key and prevention is preferable to (attempted) cure

· Encourage older drivers to be more aware of potential risks of driving when unwell, and urge GPs to provide more comprehensive health assessment for older drivers 

· Focus on making the younger segment of the older driver population fully aware of potential age-related decrements in driving performance, to facilitate behavioural change

· Ensure that older drivers are comfortable with the automation in their vehicle – basic vehicle control skills can be compromised if added stress is placed on the driver as a result of in-vehicle confusion
4.  Development and validity analysis of the Older Driver Risk Index

4.1  Questionnaire Construction

The older-driver specific risk assessment questionnaire was developed using the Driver Risk Index (DRI) as a framework.  Additional items were created on the basis of the literature surrounding older driver risk, relating to the key risk areas identified from previous research.  Some elements from two scales of the Driver Behaviour Questionnaire [134] were also included as the constructs measured were established as relevant to older driver risk in the literature.  The full first version of the Older Driver Risk Index can be found in Appendix 1.
4.1.1  The Driver Risk Index (DRI)

The DRI was chosen as it is a well-established and reliable measure of driver risk which has been utilised with a wide variety of driver groups, and it has always been a robust measure of key areas of attitudinal and behavioural driver risk despite key differences between groups of drivers.  It has also been used as a framework for developing group-specific risk indexes before – it underlies the Fleet Driver Risk Index (which is used for driver training purposes by many large companies in the UK and worldwide), the Bus Driver Risk Index (part of an award-winning assessment and training package implemented by Arriva PLC), a variety of emergency-services driver risk assessments and more.  The full DRI can be viewed in Appendix 2.  The DRI consists of 4 sections:

· Situational risk

This section includes actuarial data as used in insurance calculations, such as age, gender, annual mileage, penalty points on licence, and collision involvement in the preceding 3 years.

· Behavioural risk

This section measures an individual’s risk on five factors – Aggression, Thrill Seeking, Hazard Monitoring, Dislike of Driving and Fatigue Proneness.  These factors have been shown to be strongly linked to driver risk and collision involvement by a number of pieces of research over the last 20 years.

· Coping risk

This section identifies risk on five coping-related factors, which look at the way a driver copes when driving becomes difficult or stressful.  It looks at Confrontational Coping (hostility to other road users), Task-Focused Coping (increasing concentration), Reappraisal Coping (learning from mistakes and stressful situations), Emotional Coping (self-blame in response to driver stress) and Avoidance Coping (refusal to acknowledge the problem).

· Socially-desirable responding

This element deals with the extent to which a respondent may be portraying an unrealistically favourable representation of their risk on the road.  The Impression Management factor assesses their deliberate attempts to mislead the test in their own favour, while the Driver Confidence factor looks at their propensity to hold an excessively high opinion of their skills and abilities, and consequently underestimate their risk.  These factors are used to determine the likely accuracy of an individual’s driver risk profile.
4.1.2  Additional items from the research

 The key issues highlighted in the research led to the development of a number of new older-driver specific items for inclusion in the first version of the Older Driver Risk Index.  A list of these items can be found in Appendix 3.
4.1.3  The Lapses and Errors scales of the Driver Behaviour Questionnaire

Some items from the Lapses and Errors scales of the DBQ were incorporated into the first version of the Older Driver Risk Index.  The DBQ is also a well-established measure of driver risk, but it takes a rather different approach compared to the DRI, as it focuses on drivers’ propensity to commit violations, experience driving errors and lapses of concentration.  The DBQ is based on Reason’s Error Theory (Reason, 1987, Reason et al. 1990) and was designed to predict individual differences in collisions.  It has been shown to be useful in the prediction of self-reported collision involvement by a variety of studies over the years.  However the literature surrounding older driver behaviour suggests that they are not prone to committing deliberate traffic violations, but they do have an increased incidence of committing errors and experiencing cognitive lapses, therefore items from those scales were selected for inclusion.
4.1.4  Interview corroboration
Some brief interviews were carried out with Grand Driver Scheme participants who had filled in the first version of the Older Driver Risk Index in order to establish whether they felt that the questionnaire was looking at appropriate issues, and to highlight any key areas that were not being covered.  Largely they felt that it was appropriate and their reports of their own risk perceptions were consistent with the constructs included in the assessment.

4.2  Data collection

The first version of the Older Driver Risk Index was administered to 913 participants.  The majority of these came from the Grand Driver Scheme events and from specialist motoring organisations who agreed to distribute the questionnaire for research purposes, such as the Guild of Experienced Motorists.
Paper-copies of the questionnaire were distributed and returned to Suffolk County Council.  They were then passed on to the researcher for the data to be entered into a statistical package (SPSS: Statistical Package for the Social Sciences) ready for analysis.

Interviews were carried out at the Grand Driver Scheme events.  A semi-structured interview schedule was used and the interviews were transcribed in full.

4.3  Data analysis

4.3.1  Principal Components Analysis

The data from the first version of the Older Driver Risk Index was subjected to a form of Factor Analysis called Principal Components Analysis.  PCA has three key uses – to aid comprehension of the structure of a group of variables, to divide questionnaire items into groups which relate to different constructs, and to reduce a large data set without losing the meaning of the data.  PCA has been widely used in scale development, as it makes it possible to reduce a number of individual items and into coherent subscales (factors), and remove items that dilute the analytic power of any factor.  It was used in the development of the original DSI (Matthews et al., 1996; 1997) and in more recent specialist versions (BDRI: Dorn and Garwood, in press; PDRI: Gandolfi, 2007, FDRI: Dorn and Gandolfi, 2007).   PCA establishes the linear components that exist within the data, and how each variable contributes to a component or factor (Field, 2000).  It produces a set of correlations between each item and the factor onto which it loads, which enable analysis of the extent to which an item contributes to the factor.

A PCA when left to its own devices will often extract as many factors as there are items in the analysis, therefore it is advisable to run a preliminary analysis incorporating a Scree Plot (Cattell, 1966).  The Scree Plot displays the eigenvalues of each factor on a graph, and the point at which the curve changes direction indicates the number of factors which should be extracted.  The eigenvalue represents the variance explained by the factor (Pallant, 2001).  Once the number of factors to be extracted is identified, SPSS can be instructed either to extract that number of factors, or if there is doubt about the exact number, an eigenvalue may be specified as a cut-off point. 

Once a number of factors have been established, interpretation is assisted through rotation of factors.  An Oblique rotation was used as it is expected that the extracted factors will be correlated to some degree, consistent with the development of the original DSI.  Rotation does not alter the underlying constructs of the questionnaire, but it presents the loadings in a more interpretable manner.  

4.3.2  Internal Consistency Analysis
Once the factor structure of the assessment was established, each factor was subjected to an Internal Consistency Analysis, which measures the extent to which the scale measures a single construct.  Cronbach (1951) developed the alpha coefficient in order to divide the data up in every way possible and establish the correlation coefficient for each division of data, then average the correlations out to give an overall reliability score.  Cronbach’s method uses a variance-covariance matrix which provides the variance within each item and its covariance with each other item on the scale.  It involves multiplying the square of the number of items in the scale (N ²) by the mean covariance between items, then dividing the product by the sum of all item variances and covariances, which gives the alpha coefficient.

The role that the number of items on the scale plays in the calculation of Cronbach’s alpha means that the coefficient can be affected by the size of the scale.  Cortina (1993) points out that standard guidelines for “suitable” alpha levels (i.e. 0.7: Kline, 1999) should be treated with caution for this reason, due to the exponential effect that an increase in the number of items on a scale has on N ², and in turn on the alpha coefficient produced.  It is therefore possible to achieve a high alpha coefficient on a scale with many items, but if the scale were broken down into subscales and retested, the alpha coefficient would be much lower.  Consequently it is important to note that alpha scores pertaining to scales with few items (<12: Cortina, 1993) should not be judged as harshly as those containing higher numbers of items.

4.3.3  Validity analysis
The concept of validity refers to the extent to which an assessment measures what it sets out to measure.  This description was deemed too vague and replaced by a more specific definition – validity is the correctness of the inferences that are made on the basis of test scores (Landy, 1980).  Establishing validity is an essential part of test development as measures which lack validity may be misleading, which could lead to significant problems in an assessment context (Smith and Smith, 2005). Predictive validity is the most sought-after form of validity, especially within the context of selection (Smith and Smith, 2005).  To establish predictive validity, the scale must be administered to each member of the population, then at a later date a criterion measure providing an objective measurement of performance must be employed.  The two scores are correlated to establish the extent to which the inferences drawn from the predictor measure were valid.  Predictive validity is often impractical to measure –it requires an entire population to be tested, and a time lag between predictor and criterion data collection.  In this research, both these issues made predictive validity impractical. Construct validity measures the extent to which test scores correlate with data from other measures of the same underlying construct.  In this situation, there are no other tests available which measure quite the same constructs as the Older Driver Risk Index, therefore a form of construct validity called Nominated Group Validity was used (Smith and Smith, 2005).  This procedure allows differences in factor scores to be identified by dividing the data up into subgroups based on situational and collision data, and comparing the factor scores of each group as a means of establishing construct validity.  Hence analyses were carried out looking at factor scores for participants grouped by age, gender, annual mileage, self-reported collision involvement, eyesight checking, medical checking, driving experience etc.  Where significant differences are found it indicates that the Older Driver Risk Index can discriminate between driver groups, and therefore has a degree of construct validity.

4.3.4  Interview analysis
The interview transcripts were subjected to a content analysis in order to establish key themes and issues relating to older driver risk, from the viewpoint of the older driver.  This was carried out in order to identify whether the themes from the interview data matched the constructs addressed by the Older Driver Risk Index.
4.4  Results

4.4.1  Behavioural section

4.4.1.1  Principal Components Analysis
When a preliminary PCA was run, the scree plot identified that a 6 factor solution was most appropriate for this data set, so SPSS was set to extract 6 factors using an Oblique rotation.  The output indicated that 15 items failed to load on to any factor (see Table 11), while a further 11 items loaded on to more than one factor and were removed in favour of a clean and easily interpretable solution (see Table 12).
Table 11  Non-loading items in PCA of older drivers’ responses to the ODRI

	B6
	My increased driving experience compensates for changes in driving skill

	B8
	I ignore other drivers who sound their horn at me or make gestures of irritation

	B12
	I sometimes like to frighten myself a little while driving

	B17
	Driving brings out the worst in people

	B18
	Do you think it is worthwhile taking risks on the road?

	B23
	I like to raise my adrenaline levels while driving

	B33
	If I am involved in a crash, the consequences could be more serious than for a younger driver

	B43
	I am less likely to be involved in a collision if I avoid demanding driving situations

	B50
	When you overtake another vehicle do you feel in command of the situation?

	B52
	I would feel fed up if I could no longer drive

	B61
	If I felt my driving was becoming unsafe, I would change my driving habits

	B63
	I feel more comfortable driving alone than when I have passengers

	B69
	I am keen to improve my driving

	B70a
	More uncomfortable physically => No change

	B70f
	Increasingly difficult to judge your speed => No change


Table 12 Non-discriminatory items in PCA of older drivers’ responses to the ODRI
	B3
	My driving skills are not as good as I have become older

	B5
	Do you think you have enough experience and training to deal with risky situations on the road safely?

	B15
	I make a point of carefully checking every side road I pass for emerging vehicles

	B20
	I sometimes get lost when I am driving

	B24
	I believe that I am a safe driver

	B27
	Do you feel confident in your ability to avoid an accident?

	B29
	I am less likely to be involved in a collision than another driver in my age group

	B30
	I have better driving skills than another driver in my age group

	B39
	If I make a minor mistake when driving, I feel it’s something I should be concerned about

	B42
	I feel more anxious than usual when I have a passenger in the car

	B66
	Other drivers sometimes drive recklessly


The rest of the items each loaded onto one of the five factors with a sufficiently strong loading to be included in the analysis (greater than 0.3).
4.4.1.2  Internal Consistency analysis

The internal consistency analysis removed a further 9 items from the questionnaire, as they were found to dilute the predictive power of the factors.  These items are outlined in Table 13.

Table 13 – Items removed during internal reliability analysis
	B21
	Advice on driving from a passenger is generally:

	B25
	It’s important to show other drivers that they can’t take advantage of you

	B31
	Other drivers are generally to blame for any difficulties I have on the road

	B36
	I should be able to get in the car and go out whenever I like

	B37
	I make a special effort to be alert even on roads I know well

	B46
	People with poor health should be evaluated regularly for their fitness to drive

	B49
	The medicines I take can sometimes affect the way I drive

	B67
	My relationship with friends and family would be affected if I could no longer drive

	B68
	If I stopped driving, I would not feel comfortable asking for lifts from family or friends


The remaining items formed the 6 behavioural factors of the Older Driver Risk Index.  They are shown in Table 14 below.  Item numbers are shown in the left column, item text in the centre and item loading in the right column.
Driving Confidence (alpha = 0.871)

	B1
	Does it worry you to drive in bad weather?
	-0.539

	B2
	I am disturbed by thoughts of having an accident or the car breaking down
	0.455

	B7
	I find myself worrying about my mistakes and the things I do badly when driving
	0.589

	B10
	My driving would be worse than usual in an unfamiliar hired car
	0.544

	B11
	I am worried that other drivers might get annoyed with me when I’m driving
	0.627

	B14
	I am confident when driving at night
	-0.563

	B16
	I am confident when driving in bad weather
	-0.550

	B35
	When driving on an unfamiliar road do you become more tense than usual?
	-0.631

	B51
	When you overtake another vehicle do you feel tense or nervous?
	0.465

	B57
	Do you feel more anxious than usual when driving in heavy traffic?

	0.489

	B64
	Junctions and roundabouts worry me
	0.506


Thrill Seeking  (alpha = 0.770)
	B9
	I would like to risk my life as a racing driver
	0.524

	B13
	I get a thrill out of driving fast
	-0.711

	B32
	I would enjoy driving a sports car on a road with no speed-limit
	-0.645

	B38
	I enjoy the sensation of accelerating rapidly
	0.673

	B59
	I enjoy cornering at high speed


	0.721

	B65
	I like to overtake
	0.450


Hazard Monitoring  (alpha = 0.733)
	B28
	Do you usually make an effort to look for potential hazards when driving?
	0.586

	B41
	I always keep an eye on parked cars in case somebody gets out of them, or there are pedestrians behind them
	0.505

	B45
	I make an effort to see what’s happening on the road a long way ahead of me
	0.521

	B47
	I try very hard to look out for hazards even when it’s not strictly necessary
	0.561


Aggression  (alpha = 0.760)

	B4
	Do you lose your temper when another driver does something silly?
	-0.533

	B19
	At times, I feel like I really dislike other drivers who cause problems for me
	0.619

	B34
	Do you find it difficult to control your temper when driving?
	0.468

	B44
	I become annoyed if another vehicle follows very close behind mine for some distance
	0.490

	B48
	Are you usually patient during the rush hour?
	-0.478

	B53
	Does it annoy you to drive behind a slow moving vehicle?
	0.614

	B54
	When you’re in a hurry, other drivers usually get in your way
	-0.468

	B60
	Are you annoyed when the traffic lights change to red when you approach them?
	0.543

	B62
	Does driving usually make you feel aggressive?
	0.418


Fatigue and concentration (alpha = 0.779)
	B22
	I sometimes forget where I am going when I’m driving
	0.446

	B26
	Other people have criticised my driving or refused to drive with me
	0.482

	B40
	I find it difficult to maintain concentration when I drive more than a few miles
	0.501

	B56
	When I come to negotiate a difficult stretch of road, I am on the alert
	0.472

	B70b
	More drowsy or sleepy => No change
	-0.370

	B70c
	Maintain speed of reaction => Reactions to other traffic increasingly slow
	0.548

	B70d
	Maintain attention to road signs => Become increasingly inattentive to road signs
	0.676

	B70e
	Normal vision => Your vision becomes less clear
	0.665

	B70g
	Interest in driving does not change => Increasingly bored and fed up
	0.602

	B70h
	Overtaking becomes increasingly risky and dangerous => No change
	-0.321


Attitude to public transport  (alpha = 0.813)
	55
	Public transport is unsuitable for my needs
	0.729

	58
	Public transport is inconvenient
	0.769


4.4.2  Coping section

4.4.2.1  Principal Components Analysis

When the preliminary PCA was run, the scree plot did not clearly identify a specific number of factors for this data set.  Four different PCAs were run, extracting different numbers of factors based on different interpretations of the scree plot.  All the analyses used an Oblique rotation.  When the solutions had been subjected to analysis for non-loading items, non-discriminatory items and internal reliability, it was found that the 3 factor solution was the most robust so it was selected as the factor structure for the coping section of the Older Driver Risk Index.

The output from the 3 factor solution indicated that 2 items failed to load on to any factor (see Table 15), while a further 4 items loaded on to more than one factor and were removed in favour of a clean and easily interpretable solution (see Table 16).

Table 15  Non-loading items in PCA of older drivers’ responses to the coping element of the ODRI

	C7
	Made sure I avoided reckless or impulsive actions

	C11
	Showed other drivers I was in control of the situation


Table 16 Non-discriminatory items in PCA of older drivers’ responses to the coping element of the ODRI
	C2
	Cheered myself up by thinking about things unrelated to the drive

	C18
	Made sure I kept a safe distance from the vehicle in front

	C23
	Criticised myself for not driving better

	C24
	Thought about the consequences of having an accident


The rest of the items each loaded onto one of the three factors with a sufficiently strong loading to be included in the analysis (greater than 0.3).

4.4.2.2  Internal Consistency analysis

The internal consistency analysis removed a further 3 items from the questionnaire, as they were found to dilute the predictive power of the factors.  These items are outlined in Table 17.

Table 17 – Items removed during internal reliability analysis

	C3
	Stayed detached or distanced from the situation

	C6
	Ignored my feelings about the drive

	C16
	Thought about good times I’ve had


The remaining items formed the 3 coping factors of the Older Driver Risk Index.  They are shown in Table 18 below.  Item numbers are shown in the left column, item text in the centre and item loading in the right column.

Effective Coping (alpha = 0.814)
	C10
	Tried to gain something worthwhile from the drive
	0.534

	C12
	Made an extra effort to drive safely
	0.644

	C13
	Felt that I was becoming a more experienced driver
	0.608

	C14
	Made an effort to stay calm and relaxed
	0.612

	C26
	Felt I was learning how to cope with stress
	0.497

	C27
	Deliberately slowed down when I met a difficult traffic situation or bad weather
	0.455

	C28
	Made a special effort to look out for hazards
	0.572

	C30
	Concentrated hard on what I had to do next
	0.598

	C32
	Looked on the drive as a useful experience
	0.664

	C34
	Thought about the benefits I would get from making the journey
	0.546

	C35
	Learnt from my mistakes
	0.679


Blame-based Coping (alpha = 0.749)
	C1
	Relieved my feelings by taking risks or driving fast
	0.628

	C4
	Tried to make other drivers more aware of me by driving close behind them
	0.491

	C5
	Wished that I was a more confident and forceful driver
	0.478

	C8
	Showed other drivers what I thought of them
	0.643

	C9
	Drove assertively or aggressively
	0.532

	C15
	Swore at other drivers (aloud or silently)
	0.487

	C17
	Wished that I found driving more enjoyable
	0.388

	C22
	Let other drivers know they were at fault
	0.578

	C25
	Flashed the car lights or used the horn in anger
	0.534

	C29
	Blamed myself for getting too emotional or upset
	0.471

	C31
	Worried about what I was going to do next
	0.498

	C33
	Worried about my shortcomings as a driver
	0.502


Avoidance Coping  (alpha = 0.760)
	C19
	Went on as if nothing had happened
	0.710

	C20
	Refused to believe than anything unpleasant had happened
	0.691

	C21
	Told myself there wasn’t really any problem
	0.720


4.4.3  Socially desirable responding section

4.4.3.1  Principal Components Analysis

When the preliminary PCA was run, the scree plot initially identified a three-factor solution, but when the non-discriminatory items were removed one of the factors was eliminated.  A second PCA was run extracting two factors, consistent with the original scale.  The output indicated that all items loaded onto the factors, and one item loaded on to more than one factor and was removed in favour of a clean and easily interpretable solution (see Table 19).

Table 19 Non-discriminatory item in PCA of older drivers’ responses to the SDR element of the ODRI
	D5
	I always keep sufficient distance from the car in front of my car


The rest of the items each loaded onto one of the factors with a sufficiently strong loading to be included in the analysis (greater than 0.3).

4.4.3.2  Internal Consistency analysis

The internal consistency analysis removed a further 2 items from the questionnaire, as they were found to dilute the predictive power of the factors.  These items are outlined in Table 20.

Table 20 – Items removed during internal reliability analysis

	D7
	I have never crossed a solid white line in the centre of the road when overtaking

	D10
	I don’t care what other drivers think of me


The remaining items formed the 2 Socially Desirable Responding factors of the Older Driver Risk Index.  They are shown in Table 21 below.  Item numbers are shown in the left column, item text in the centre and item loading in the right column.

Impression Management (alpha = 0.690)
	D1
	I have never exceeded the speed limit
	0.604

	D2
	I never want to drive very fast
	0.627

	D3
	I have never driven through a traffic light when it has just been turning red
	0.650

	D4
	I always obey traffic rules, even if I’m unlikely to be caught
	0.736

	D6
	If there were no police control, I would still obey speed limits
	0.701


Overconfidence (alpha = 0.836)
	D8
	I always know what to do in traffic situations
	0.832

	D9
	I never regret my decisions in traffic
	0.731

	D11
	I am always sure how to act in traffic situations
	0.907

	D12
	I always remain calm and rational in traffic
	0.716


4.4.4  Driving Errors section

4.4.4.1  Principal Components Analysis

When the preliminary PCA was run, the scree plot identified a two-factor solution, consistent with the scales of the DBQ.  The output indicated that all the items loaded onto a factor, but one item loaded on to more than one factor and was removed in favour of a clean and easily interpretable solution (see Table 22).

Table 22 Non-discriminatory item in PCA of older drivers’ responses to the Errors element of the ODRI
	E2
	Get into the wrong lane when approaching a roundabout or a junction


The rest of the items each loaded onto one of the factors with a sufficiently strong loading to be included in the analysis (greater than 0.3).

4.4.4.2  Internal Consistency analysis

The internal consistency analysis did not remove any items from the questionnaire, as there were no items that diluted the predictive power of either of the factors.  

The remaining items formed the 2 Errors factors of the Older Driver Risk Index.  They are shown in Table 23 below.  Item numbers are shown in the left column, item text in the centre and item loading in the right column.

Dangerous Errors (alpha = 0.828)
	E1
	Attempt to overtake someone that you hadn’t noticed to be signalling a right turn
	0.807

	E3
	Miss ‘Stop’ or ‘Give Way’ signs and narrowly avoid colliding with traffic having right of way
	0.676

	E4
	Misread the signs and exit from the roundabout on the wrong road
	0.488

	E5
	Fail to notice that pedestrians are crossing when turning into a side street from a main road
	0.676

	E7
	Queuing to turn left onto a main road, you pay such close attention to the mainstream of traffic that you nearly hit the car in front
	0.489

	E9
	On turning left nearly hit a cyclist who has come up on your inside
	0.708

	E10
	Attempt to drive away from the traffic lights in third gear
	0.411

	E11
	Fail to check your rear-view mirror before pulling out, changing lanes, etc.
	0.371

	E12
	Underestimate the speed of an oncoming vehicle when overtaking
	0.710

	E14
	Brake too quickly on a slippery road, or steer the wrong way in a skid
	0.452


Careless Errors (alpha = 0.676)
	E6
	Forget where you left your car in the car park
	0.667

	E8
	Hit something when reversing that you had not previously seen
	0.347

	E13
	Switch on one thing, such as the headlights, when you meant to switch on something else, such as the wipers
	0.477

	E15
	Intending to drive to destination A, you ‘wake up’ to find yourself on the road to destination B, perhaps because the latter is your more usual destination
	0.775

	E16
	Realise that you have no clear recollection of the road along which you have just been travelling
	0.733


4.5  Validity analysis of the Older Driver Risk Index
A range of t-tests and one-way Analysis of Variance (ANOVA) tests were conducted to establish between-group differences in scores on the factors of the ODRI.  The results of these analyses are reported in turn below.  They are divided into two groups – self-reported situational factors, and results of assessments carried out at the Grand Driver events.
4.5.1  Self-reported situational factors

4.5.1.1  Age group differences in ODRI factor scores
Participants were divided into three groups based on the key differences that emerged in the STATS19 analysis between driver aged 60-69, drivers aged 70-79 and drivers aged 80+.  The ANOVA highlighted four factors which showed significant differences between age groups – Attitudes to Public Transport (F=4.321, p<0.014), Blame-based Coping (F=6.747, p<0.001), Overconfidence (F=3.213, p<0.041) and Impression Management (F=8.372, p<0.0001).  

Tukey’s Honestly Significant Difference test was used to identify specific group differences for factors that achieved significance.  Tukey’s HSD test is a post-hoc test designed to isolate the groups which display significant differences, and guard against the risk of a Type 1 error by increasing the stringency of the criteria for significance (Pallant, 2001).  

Tukey’s test showed a significant difference in Attitudes to Public Transport scores between group 1 (mean=58.92, sd=32.71) and group 3 (mean=67.57, sd=29.50), and between group 2 (mean=59.89, sd=32.81) and group 3.  The difference in Attitude to Public Transport scores between group 1 (aged 60-69) and group 2 (aged 70-79) was not significant.  This finding indicates that older drivers’ attitude to public transport is less favourable as age increases.  This may be attributable to self-selection bias – older drivers who do not “select themselves out” of driving over time are more likely to be the ones who do not feel that public transport is suitable for their needs.

Blame-based Coping scores displayed differences between groups 1 (mean=20.75, sd=13.29) and group 2 (mean=18.15, sd=12.38) and between group 1 and group 3 (mean=16.28, sd=11.13).  Groups 2 and 3 did not display significant differences for this factor.  This indicates that the oldest drivers within the older-driver population display lower levels of Blame-based Coping, and are therefore less likely to be hard on themselves or other drivers when driving conditions are difficult or stressful.

Tukey’s test did not establish significant differences in factor scores between any groups for Overconfidence, indicating that the differences were not significant enough to meet the increased stringency of the post-hoc test.  
Impression Management scores were significantly different between groups 1 (mean=53.83, sd=21.17) and 2 (mean=60.01, sd=20.24), and between groups 1 and 3 (mean= 60.13, sd=20.54).  This indicates an increase in propensity to try to project an excessively favourable representation of their driving risk with increases in age.  However, this may to some extent have been the product of a concern among the older drivers that the aim of the Grand Driver Scheme was to take their licences away if they did not “pass” all the assessments.
4.5.1.2  Sex differences in ODRI factor scores

A t-test to compare male and female drivers’ scores on each of the ODRI factors was carried out.  The critical value of t indicates that there were statistically significant differences in males’ and females’ scores on 8 factors.  
Table 24.  Independent-samples t-test for equality of means for sex by ODRI factors (significant results)
	Factor
	t
	Sig. (2 tailed)
	Mean difference

	Driving Confidence
	7.654
	0.0001
	5.58

	Hazard Monitoring
	5.022
	0.0001
	4.81

	Attitudes to Public Transport
	3.073
	0.002
	7.19

	Overconfidence
	6.511
	0.0001
	9.40

	Fatigue and Concentration
	-3.138
	0.002
	-2.16

	Blame-based Coping
	-4.573
	0.0001
	-4.49

	Impression Management
	-2.287
	0.022
	-3.49

	Careless Errors
	-4.736
	0.0001
	-4.25


Males were found to display significantly higher scores than females on four factors – two of which are “positive” factors, whereby a high score indicates low risk (Driving Confidence and Hazard Monitoring), and two of which are “negative” factors, on which high scores indicate high risk (Attitudes to Public Transport and Overconfidence).  Means and standard deviations are shown in Table 25.
Table 25.  Means and SDs for ODRI factors on which males scored more highly than females

	Factor
	Male mean
	Male sd
	Female mean
	Female sd

	Driving Confidence
	61.34
	9.66
	55.76
	10.41

	Hazard Monitoring
	88.57
	12.14
	83.76
	13.43

	Attitudes to Public Transport
	63.14
	31.69
	55.94
	33.22

	Overconfidence
	67.50
	19.39
	58.10
	20.03


Females’ scores were found to be significantly more risky on four factors – Fatigue and Concentration, Blame-based Coping, Careless Errors and Impression Management.  Means and standard deviations are shown in Table 26.
Table 26.  Means and SDs for ODRI factors on which males scored more highly than females

	Factor
	Male mean
	Male sd
	Female mean
	Female sd

	Fatigue and Concentration 
	36.27
	8.35
	38.43
	9.40

	Blame-based Coping
	17.29
	11.86
	21.78
	13.45

	Careless Errors
	17.67
	11.94
	21.92
	12.67

	Impression Management
	57.05
	21.18
	60.54
	19.61


These findings indicate that overall female older drivers display a riskier profile compared with males as they displayed significantly higher-risk scores on 6 factors but significantly lower-risk scores on 2 factors.
4.5.1.3  Differences in ODRI factor scores by choice of vehicle transmission

A t-test to compare manual and automatic vehicle drivers’ scores on each of the ODRI factors was carried out.  The critical value of t indicates that there were statistically significant differences in manual drivers’ and automatic drivers’ scores on 3 factors.  

Table 27.  Independent-samples t-test for equality of means for transmission type by ODRI factors

	Factor
	t
	Sig. (2 tailed)
	Mean difference

	Driving Confidence
	-2.081
	0.038
	-1.48

	Attitudes to Public Transport
	-3.825
	0.005
	-6.84

	Dangerous Errors
	2.570
	0.010
	1.82


Drivers of automatic vehicles were found to score significantly more highly on Driving Confidence and Attitudes to Public Transport, and significantly lower on Dangerous Errors.  Means and standard deviations are shown in Table 28.

Table 28.  Means and SDs for ODRI factors displaying a significant difference by transmission type
	Factor
	Manual mean
	Manual sd
	Auto mean
	Auto sd

	Driving Confidence
	59.24
	10.65
	60.72
	8.90

	Attitudes to Public Transport
	59.15
	32.85
	65.99
	30.44

	Dangerous Errors
	13.72
	9.08
	11.91
	8.27


These findings indicate that overall the older drivers who chose an automatic vehicle display a less risky profile compared with manual drivers, as their Driving Confidence and Dangerous Error scores were significantly lower, and whilst their Attitudes to Public Transport scores were higher this may be a reflection of their personal choice to switch to an automatic vehicle to reduce physical and cognitive workload when driving and thereby minimise their risk and prolong their ability to drive safely.
4.5.1.4  Differences in ODRI factor scores by self-reported collision involvement

A series of t-tests were conducted to compare the ODRI factor scores of participants who reported having been involved in collisions in the preceding three years with those who reported that they had not been involved in a collision during that time.  Three sets of analyses were carried out, looking at major collisions, minor collisions, and involvement in any collision.

Major collisions

The critical value of t indicates that there were statistically significant differences in major collision involved and non-involved drivers on 2 factors.  

Table 29.  Independent-samples t-test for equality of means for major collision involvement by ODRI factors (significant results)
	Factor
	t
	Sig. (2 tailed)
	Mean difference

	Blame-based Coping
	-2.584
	0.010
	-6.11

	Overconfidence
	2.303
	0.022
	8.30


Drivers involved in major collisions were found to score significantly more highly on Blame-based Coping and significantly lower on Overconfidence.  Means and standard deviations are shown in Table 30.

Table 30.  Means and SDs for ODRI factors displaying a significant difference by major collision involvement
	Factor
	Uninvolved mean
	Uninvolved sd
	Major collision involved mean
	Major collision involved sd

	Blame-based Coping
	18.43
	12.55
	24.54
	11.29

	Overconfidence
	64.94
	19.92
	56.64
	22.17


These findings indicate that overall the older drivers who reported being involved in a major collision display higher levels of an ineffective coping strategy, incorporating self-blame and blame of other road users for difficulties and stress experienced during driving.  Ineffective coping strategies have been proven in the driver risk literature to be associated with increased driver stress and cognitive workload, and in turn with increased risk.  The significantly lower Overconfidence scores may mean that drivers who actually reported being involved in a major collision were more likely to be answering honestly, but it may be that involvement in a major collision leads to a more realistic self-evaluation of their risk on the road.
Minor collisions

The critical value of t indicates that there were statistically significant differences in minor collision involved and non-involved drivers on 3 factors.  

Drivers involved in minor collisions were found to score significantly more highly on Fatigue and Concentration, and significantly lower on Driver Confidence and Avoidance Coping.  Means and standard deviations are shown in Table 32.

Table 31.  Independent-samples t-test for equality of means for minor collision involvement by ODRI factors (significant results)

	Factor
	t
	Sig. (2 tailed)
	Mean difference

	Fatigue and Concentration
	-2.150
	0.032
	-1.99

	Driver Confidence
	2.188
	0.029
	2.29

	Avoidance Coping
	2.389
	0.017
	6.68


Table 32.  Means and SDs for ODRI factors displaying a significant difference by minor collision involvement

	Factor
	Uninvolved mean
	Uninvolved sd
	Minor collision involved mean
	Minor collision involved sd

	Fatigue and Concentration
	36.67
	8.87
	38.66
	7.41

	Driver Confidence
	59.95
	10.13
	57.66
	10.59

	Avoidance Coping
	47.14
	26.62
	40.46
	13.26


These findings indicate that overall the older drivers who reported being involved in a minor collision display higher levels of Fatigue and Concentration, which is consistent with previous research findings linking fatigue to collision involvement.  The reduced level of Driver Confidence may be a product of involvement in the collision, as their confidence may be shaken as a result of having a crash.  The lower levels of Avoidance Coping may also be attributed to the effects of the collision – a reappraisal of their coping methods may lead to a decision to face up to difficult driving situations (an effective coping strategy) rather than pretending that nothing bad is happening.
All collisions

The critical value of t indicates that there were statistically significant differences in collision involved and non-involved drivers on 3 factors.  

Table 33.  Independent-samples t-test for equality of means for collision involvement by ODRI factors (significant results)

	Factor
	t
	Sig. (2 tailed)
	Mean difference

	Fatigue and Concentration
	-1.869
	0.062
	-1.61

	Avoidance Coping
	2.346
	0.019
	6.10

	Impression Management
	2.570
	0.010
	5.15


Drivers involved in collisions were found to score significantly more highly on Fatigue and Concentration, and significantly lower on Avoidance Coping and Impression Management.  Means and standard deviations are shown in Table 34.

Table 34.  Means and SDs for ODRI factors displaying a significant difference by collision involvement

	Factor
	Uninvolved mean
	Uninvolved sd
	Collision involved mean
	Collision involved sd

	Fatigue and Concentration
	36.67
	8.89
	38.29
	7.57

	Avoidance Coping
	47.20
	26.48
	41.10
	26.42

	Impression Management
	58.88
	20.62
	53.73
	21.14


These findings indicate that overall the older drivers who reported being involved in a collision display higher levels of Fatigue and Concentration, which is consistent with both previous research findings and with the results of the analysis of minor collisions.  The difference in Avoidance Coping scores also follows the pattern for minor collision involvement, but it is reasonable to assume that minor collision involvement has a stronger influence on this analysis that major collision involvement because of the numbers in each sample (minor N=110, major N=33).  The reduced level of Impression Management may be explained in the same way as the reduced levels of Overconfidence in the major collision analysis (these two items comprise the socially desirable responding element of the assessment) – as a product of involvement in the collision, or a result of drivers who are already lower in Impression Management being more likely to report collision involvement.
4.5.1.5  Differences in ODRI factor scores by hours spent driving per week

Participants were divided into three groups of fairly equal size based on a descriptive analysis of their self-reported driving hours.  The groups were: Group 1 – those driving for less than 1 hour per week, Group 2 – those driving from 1 to 5 hours per week, and Group 3 – those driving for over 5 hours per week.  The ANOVA highlighted four factors which showed significant differences between age groups – Driver Confidence (F=10.088, p<0.0001), Thrill Seeking (F=3.599, p<0.028), Overconfidence (F=8.990, p<0.0001) and Impression Management (F=3.167, p<0.043).  

Tukey’s test showed a significant difference in Driver Confidence scores between group 1 (mean=53.18, sd=13.04) and group 2 (mean=58.64, sd=10.32), and between group 1 and group 3 (mean=61.14, sd=9.53).  The difference in Driver Confidence scores between group 2 (1 to 5 hours) and group 2 (Over 5 hours) was not significant.  This finding indicates that older drivers who drive for less than an hour a week are significantly less confident than those who drive more.  This may be attributable to self-selection bias – older drivers who are beginning to “select themselves out” of driving due to diminishing confidence are more likely to spend less time behind the wheel.

Thrill Seeking scores also displayed differences between groups 1 (mean=32.78, sd=6.23) and group 2 (mean=38.92, sd=8.59) and between group 1 and group 3 (mean=39.34, sd=10.25).  This shows that drivers who spend less time driving are lower in Thrill Seeking, which is consistent with the finding that they are also lacking in confidence.

Tukey’s test established significant differences in Overconfidence factor scores between group 1 (mean=59.64, sd=18.80) and group 3 (mean=67.71, sd=19.09) and between group 2 (mean=62.10, sd=20.57) and group 3.  This indicates that drivers who spend more than 5 hours a week driving are more likely to hold more favourable beliefs about their driving abilities and possibly underestimate their risk on the road to a greater extent than those who do not drive as much.  

Impression Management scores were significantly different between groups 1 (mean=70.83, sd=21.27) and 2 (mean=58.27, sd=20.61), and between groups 1 and 3 (mean=57.56, sd=20.81).  This indicates that drivers who spend less than an hour per week driving are more likely to deliberately promote an unrealistically favourable representation of their driver risk.  However, as with the differences in Impression Management scores shown in the analysis by age group, this may to some extent have been the product of a concern among the older drivers that the aim of the Grand Driver Scheme was to take their licences away if they did not “pass” all the assessments, possibly exacerbated by declines in confidence in their own driving abilities.
4.5.1.6  Differences in ODRI factor scores by regularity of medical assessment

Participants were divided into four groups of fairly equal size based on a descriptive analysis of when they last reported having a medical assessment.  The groups were: Group 1 – under 3 months, Group 2 – between 3 and 6 months, Group 3 – between 6 and 12 months, and Group 4 – over 12 months.  The ANOVA highlighted three factors which showed significant differences between groups – Hazard Monitoring (F=2.576, p<0.036), Overconfidence (F=3.712, p<0.005) and Careless Errors (F=2.476, p<0.043).  

Tukey’s test showed a significant difference in Hazard Monitoring scores between group 3 (mean=89.31, sd=12.09) and group 4 (mean=85.25, sd=12.59).  The differences in Hazard Monitoring scores between the other groups were not significant.  The means for groups 1 and 2 were 87.25 and 87.75 respectively.  This finding indicates that older drivers who had received a medical assessment in the preceding 6-12 months displayed significantly higher Hazard Monitoring scores than those who had received their last assessment more than 12 months ago.  The pattern of scores revealed by the ANOVA may indicate a higher-risk mindset among a section of older drivers who do not require regular medical assessments for health reasons, which is consistent with some of the findings relating to excessive confidence and self-belief revealed during these analyses.  It may be that the drivers who are not required to have regular screening believe that they are safer drivers and this has a negative effect on their active attempt to monitor hazards, while those healthy drivers who are more aware of their own potential to be at risk on the road may be more inclined to seek medical assessment and indeed to make active attempts to monitor hazards on the road.  Equally it may be that drivers who are required to have regular screening overinflate their self-reports of Hazard Monitoring, in an attempt to convey (to themselves or others) a reduced risk on the road.  It is possible that the scores for drivers who had received medical assessment during the preceding 6 months were confounded by health problems as an extraneous variable – drivers with high and low self-awareness could be combined in these groups as a product of medical assessment due to health problems, which would affect the mean Hazard Monitoring score.  This relationship between health status, risk perception and Hazard Monitoring is an interesting area for future investigation.
Tukey’s test established significant differences in Overconfidence factor scores between group 1 (mean=66.49, sd=19.09) and group 4 (mean=60.20, sd=20.71), and between group 2 (mean=66.11, sd=20.20) and group 4.   This supports the suggestion that there is a difference in self-perception between drivers who have regular health screening and those who do not.  Any further study into this area would need to differentiate between voluntary medical assessment and assessment as part of a treatment programme for an existing condition or conditions.
Careless Errors scores were significantly different between group 2 (mean=17.31, sd=10.67) and group 4 (mean=20.90, sd=13.88).  Differences between other groups did not reach statistical significance but the means showed that drivers in groups 1 and 4 reported the highest levels of careless errors, which may once again be a product of the interaction between self-perception and the effects of health problems.
4.5.1.7  Differences in ODRI factor scores by mileage

Participants were divided into four groups of fairly equal size based on a descriptive analysis of their annual mileage.  The groups were: Group 1 – under 5000 miles, Group 2 – between 5000 and 10,000, Group 3 – between 10,000 and 15,000, and Group 4 – over 15,000.  The ANOVA highlighted four factors which showed significant differences between groups – Driving Confidence (F=5.293, p<0.001), Attitudes to Public Transport (F=6.018, p<0.0001), Avoidance Coping (F=3.003, p<0.030) and Impression Management (F=5.322, p<0.001).  

Tukey’s test showed a significant difference in Driving Confidence scores between group 1 (mean=57.42, sd=11.32) and group 2 (mean=60.14, sd=9.72), between group 1 and group 3 (mean=60.70, sd=9.61). and between group 1 and group 4 (mean=61.72, sd=9.83).  There were no significant differences between groups 2, 3 and 4.  This finding indicates that older drivers who drive less than 5000 miles per year display significantly lower confidence levels compared with those who drive more than 5000 miles per year.
Significant difference in Attitudes to Public Transport scores between group 1 (mean=58.36, sd=33.46) and group 3 (mean=67.44, sd=29.00), between group 2 (mean=57.48, sd=32.79) and group 3, and between group 2 and group 4 (mean=68.67, sd=31.50) were found.  This finding indicates that older drivers who drive more than 10,000 miles per year have significantly less favourable attitude to public transport and its suitability for their needs compared with those who drive less than 10,000 miles.  This may be explained in terms of self-selection bias, whereby drivers who are thinking more in terms of giving up their vehicle and converting to public transport are likely to reduce their mileage as their confidence declines, but it may also be that drivers whose lifestyles require them to travel more widely are aware that using public transport may be less convenient for them than private motoring. 
The increased stringency of Tukey’s test meant that it did not highlight a significant difference in Avoidance Coping scores between groups.  This shows that the differences were not marked enough when accounting for group size, but the pattern of means does indicate a tendency for higher mileage drivers to be higher in Avoidance Coping. 
Impression Management scores were shown to exhibit significant differences between group 1 (mean=62.69, sd=21.21) and group 2 (mean=57.82, sd=20.07), between group 1 and group 3 (mean=55.45, sd=20.04), and between group 1 and group 4 (mean=53.88, sd=23.13).  No significant differences were found between groups 2, 3 and 4.  This finding indicates that older drivers who drive less than 5000 miles per year display significantly higher levels of Impression Management compared with drivers who drive more than 5000 miles per year, and the means for the groups driving over 5000 miles suggest a slight reduction in Impression Management for each increase in mileage.  This is likely to be the product of more regular drivers’ higher levels of confidence, meaning that they do not feel the need to deliberately misrepresent their level of risk to the same extent as more infrequent drivers.
4.5.1.8  Differences in ODRI factor scores by penalty points on licence

An initial descriptive analysis of participant’s responses relating to penalty points revealed that few participants reported having more than 3 penalty points, therefore participants were grouped into those who reported having points on their licence and those who reported that their licences were clean.  A t-test to compare the ODRI factor scores of drivers who had or did not have points was carried out.  The critical value of t indicates that there were statistically significant differences in the mean scores of the two groups on 3 factors.  

Table 35.  Independent-samples t-test for equality of means - penalty points by ODRI factors (significant results)

	Factor
	t
	Sig. (2 tailed)
	Mean difference

	Hazard Monitoring
	2.051
	0.042
	2.92

	Careless Errors
	-2.001
	0.046
	-2.52

	Impression Management
	3.157
	0.002
	6.79


Drivers who reported having a clean licence were found to display significantly higher scores on all three factors.  Means and standard deviations are shown in Table 36.

Table 36.  Means and SDs for ODRI factors displaying a difference by penalty points

	Factor
	No points mean
	No points sd
	Points mean
	Points sd

	Hazard Monitoring
	87.52
	12.45
	84.59
	14.25

	Careless Errors
	18.62
	12.37
	21.14
	11.75

	Impression Management
	58.98
	20.53
	52.19
	21.55


These findings indicate that drivers who had penalty points on their licence display riskier profiles than those with clean licences as they report lower levels of Hazard Monitoring and higher levels of Careless Errors.  However their Impression Management scores were lower suggesting that they were more honest in their self-reports compared with drivers reporting clean licences, and the data may have been affected by this to some extent.
4.5.1.9  Differences in ODRI factor scores by years licence held

Participants were divided into three groups based on how long they had held their driving licence.  The groups were: Group 1 – up to 20 years, Group 2 – 21 to 49 years, and Group 3 – 50+ years.  Group 1 was very small in relation to the other two groups, but this approach was chosen in an attempt to identify any key differences among drivers who had begun their driving careers much later in life and those who had been driving for a longer period.  The ANOVA highlighted six factors which showed significant differences between groups – Driving Confidence (F=13.94, p<0.0001), Hazard Monitoring (F=4.034, p<0.018), Fatigue and Concentration (F=3.360, p<0.035), Attitudes to Public Transport (F=8.583, p<0.0001), Blame-based Coping (F=9.332, p<0.0001), and Overconfidence (F=11.364, p<0.0001).  

Tukey’s test showed a significant difference in Driving Confidence scores between group 1 (mean=57.05, sd=11.22) and group 3 (mean=61.32, sd=9.43), and between group 2 (mean=57.73, sd=10.74) and group 3.  The difference in Driving Confidence scores between group 1 (up to 20 years) and group 2 (21-49 years) was not significant.  This finding indicates that older drivers who have held a licence for 50 years or more are significantly higher in Driving Confidence compared with their less experienced counterparts.  This may be a product of self-selection bias – those who remain driving for more than 50 years are likely to be the ones who are more confident in their abilities, and the less confident ones select themselves out of driving at an earlier point.
Hazard Monitoring factor scores were found to be significantly different between group 2 (mean=85.96, sd=12.61) and group 3 (mean=88.20, sd=12.71).  The mean for group 1 was lower than for each of the other two groups (mean = 81.79) indicating that Hazard Monitoring increased with experience, but differences between group 1 and the other two groups were not found to be statistically significant, probably due to inequality of sample sizes.
Tukey’s test did not highlight any significant differences between groups for Fatigue and Concentration scores.  Differences highlighted in the ANOVA were not found under the more stringent conditions of the post-hoc test.
Tukey’s test established significant differences in Attitudes to Public Transport factor scores between group 2 (mean=56.67, sd=32.70) and group 3 (mean=64.90, sd=31.52).  The mean for group 1 was lower than that for group 2, indicating that drivers who had been driving for longer had increasingly less favourable attitudes to the suitability of public transport to meet their needs, but did not achieve significance probably due to low sample size.  This finding is likely to be related to self-selection as older drivers who find public transport to be suitable for them are less likely to continue driving.
Blame-based Coping scores were also found to be significantly different between group 2 (mean=20.57, sd=13.30) and group 3 (mean=16.93, sd=11.63).  More experienced drivers display lower levels of this ineffective coping strategy.
Findings were similar for Overconfidence - scores were significantly different between group 2 (mean=61.15, sd=19.72) and group 3 (mean=67.60, sd=19.83).  This indicates that more experienced drivers may have a more unrealistically optimistic view of their safety on the road.  Once again this may be related to self-selection bias, whereby drivers who have a more accurate or pessimistic appraisal of their risk are more likely to opt out of driving at an earlier point.
4.5.1.10  Differences in ODRI factor scores by receipt of driver training since test

A t-test to compare the ODRI factor scores of drivers who had or had not received further driver training since their driving test was carried out.  The critical value of t indicates that there were statistically significant differences in scores on 6 factors.  

Table 37.  Independent-samples t-test for equality of means for training by ODRI factors (significant results)

	Factor
	t
	Sig. (2 tailed)
	Mean difference

	Hazard Monitoring
	-4.632
	0.0001
	-3.84

	Thrill Seeking
	-3.325
	0.001
	-2.22

	Attitudes to Public Transport
	-1.978
	0.048
	-4.37

	Effective Coping
	-2.081
	0.038
	-2.42

	Impression Management
	2.699
	0.007
	3.88

	Overconfidence
	-2.393
	0.017
	-3.31


Drivers who had received training were found to display significantly higher scores on five factors – two of which are “positive” factors, whereby a high score indicates low risk (Hazard Monitoring and Effective Coping), and three of which are “negative” factors, on which high scores indicate high risk (Thrill Seeking, Attitudes to Public Transport, and Overconfidence).  They scored lower on one factor – Impression Management.  Means and standard deviations are shown in Table 38.

These findings indicate that drivers who have received additional training display benefits in terms of improved Hazard Monitoring and Effective Coping scores, but they are also higher in Thrill Seeking and Overconfidence.  The findings relating to Overconfidence suggest that the training may inflate their beliefs that they are safe on the road, which may be linked to increases in Thrill Seeking behaviour.  This is consistent with Wilde’s Risk Homeostasis Theory (1982), whereby if an individual’s perceived risk is reduced to below the level of risk that they find to be appropriate, they engage in more risky behaviours to bring it back up to the required level.  The higher level of negative attitudes to public transport can once again be attributed to self-selection bias.  The difference in Impression Management scores suggests that drivers who have received additional training are less likely to try to deliberately mislead the test, despite their excessively favourable (but nonetheless genuine) beliefs about their own risk.

Table 38.  Means and SDs for ODRI factors on which drivers who had received training scored higher

	Factor
	Untrained mean
	Untrained sd
	Trained mean
	Trained sd

	Hazard Monitoring
	85.67
	13.47
	89.51
	11.04

	Effective Coping
	72.54
	16.63
	74.95
	15.42

	Thrill Seeking
	38.14
	8.80
	40.36
	10.11

	Attitudes to Public Transport
	59.22
	33.04
	63.59
	31.05

	Overconfidence
	63.29
	20.00
	66.61
	19.99

	Impression Management
	59.66
	20.28
	55.79
	21.23


4.5.2  Performance on Grand Driver assessments

4.5.2.1  Differences in ODRI factor scores by cognitive trail test performance

An initial analysis of the raw data indicated that the majority of participants completed the cognitive trail test in under 2 minutes, and their scores were quite closely grouped together, but those who took more than 2 minutes were distributed over a wide range of times.  The participants were grouped into those who took less than 2 minutes and those who took more than 2 minutes, and their scores were subjected to a t-test to establish whether a statistically significant difference in mean scores existed for any of the factors.  
The critical value of t indicates that there were statistically significant differences in scores on one factor.  

Table 39.  Independent-samples t-test for equality of means for cognitive trail test performance by ODRI factors (significant results)

	Factor
	t
	Sig. (2 tailed)
	Mean difference

	Effective Coping
	2.440
	0.017
	6.93


Means and standard deviations are shown in Table 40.

Table 40.  Means and SDs for factors displaying significant differences by cognitive trail test performance

	Factor
	Under 2 minutes mean
	Under 2 minutes sd
	Over 2 minutes mean
	Over 2 minutes sd

	Effective Coping
	73.46
	15.45
	66.53
	21.71


The skills measured by the cognitive trail test are believed to represent the skills utilised in the driving task.  The test is carried out under timed test conditions, thereby increasing the pressure on the participant, as may be experienced in an on-road situation.  These findings suggest that there is a relationship between the skills and abilities measured by the cognitive trail test, and self-reported ability to cope with demanding and stressful driving situations by focusing on dealing with the situation.  This supports the efficacy of the Effective Coping measure as a predictor of ability to deal with the driving task.
4.5.2.2  Differences in ODRI factor scores by on-road driving assessment scores

An initial analysis was carried out to assess whether the different assessors had been marking in a similar way.  It appeared that participants assessed by some of the ADIs were displaying much higher average fault scores than those assessed by other ADIs.  An ANOVA was carried out to establish whether a statistically significant difference in scores existed between participants who had been assessed by each ADI.  Statistically significant differences existed between the mean scores given by 3 ADIs and the majority of the other 13 ADIs, so the data from these 3 assessors was excluded from the analysis.

The remaining participants were divided into three quite equally-sized groups based on an initial analysis of the structure of the data.  The ANOVA highlighted just one factor which showed significant differences between driving assessment scores – Driving Confidence (F=3.883, p<0.021).  

Tukey’s test showed a significant difference in Driving Confidence scores between group 1 (mean=59.18, sd=10.40) and group 2 (mean=55.80, sd=10.86).  This indicates that drivers who displayed low fault totals on their on-road assessments with a driving instructor displayed higher levels of Driving Confidence than those who had higher levels of faults.  This suggests that Driving Confidence scores are associated with objective measurements of on-road driving ability, and therefore with driver risk.
4.5.3  Relationship between ODRI factor scores and training

4.5.3.1  Differences in ODRI factor scores by participation in Grand Driver training

The ODRI factor scores of participants who were selected for Grand Driver training and those who did not were compared using a t-test to establish whether a statistically significant difference in mean scores existed for any of the factors.  The critical value of t indicates that there were statistically significant differences in scores on four factors.  

Table 41.  Independent-samples t-test for equality of means for selection for Grand Driver training by ODRI factors (significant results)

	Factor
	t
	Sig. (2 tailed)
	Mean difference

	Driving Confidence
	3.692
	0.0001
	6.45

	Overconfidence
	2.647
	0.008
	9.25

	Careless Errors
	-2.065
	0.039
	-4.38

	Dangerous Errors
	-2.219
	0.027
	-3.45


Means and standard deviations are shown in Table 42.

Table 42.  Means and SDs for factors displaying significant differences by Grand Driver training selection
	Factor
	No training mean
	No training sd
	Training mean
	Training sd

	Driving Confidence
	59.66
	10.21
	53.21
	11.90

	Overconfidence
	64.64
	20.04
	55.39
	18.62

	Careless Errors
	18.93
	12.31
	23.31
	12.06

	Dangerous Errors
	13.26
	8.91
	16.71
	8.31


These findings indicate that drivers who were selected for training based on their on-road driving assessment scores displayed significantly lower levels of Driving Confidence and Overconfidence compared with those who were not selected, and higher levels of Careless Errors and Dangerous Errors.  This shows that these factors can differentiate between drivers who were deemed to be sufficiently high risk to be selected for training by a driving instructor carrying out their assessment, and those whose driving was considered to be safe.
4.5.3.2  Differences in ODRI factor scores pre and post training

ODRI factor scores pre and post training were compared to see whether any training effects emerged.  A paired samples t test was carried out to identify differences, but no significant differences emerged.  This indicates that the training was perhaps more focused on skills-based training rather than attitudinal training.
4.5.3.3  Total training time by ODRI factor scores

Grand Driver training was typically provided in sessions of between 1 hour 30 minutes and 2 hours.  The ADIs conducting the training determined whether participants should have 1, 2 or 3 sessions.  An ANOVA was carried out to establish whether differences in the length of the training received were linked to differences in ODRI profiles after training.  No significant differences emerged from the analysis.

4.5.4  Differences in Evaluation Questionnaire scores pre and post training
An attitudinal evaluation questionnaire, based around the Driving Attitudes Questionnaire [135], was administered to participants pre and post training, to assess any changes in attitudes to certain inappropriate behaviours such as close following, speeding, and dangerous overtaking.  A paired samples t test was carried out to establish differences pre and post training.  Statistically significant differences existed for one factor – Close Following.  
Table 43.  Paired-samples t-test for equality of means for Evaluation Questionnaire factors pre and post training (significant results)

	Factor
	t
	Sig. (2 tailed)

	Close Following
	3.814
	0.0001


Means and standard deviations are shown in Table 44.

Table 44.  Means and SDs for Evaluation Questionnaire factors scores displaying a significant difference pre and post training

	Factor
	Pre training mean
	Pre training sd
	Post training mean
	Post training sd

	Close Following
	35.23
	15.58
	31.89
	14.54


These findings indicate that participants displayed a less favourable attitude to close following after completing the Grand Driver training.
4.6  Grand Driver Interviews

Thirty semi-structured interviews were carried out with a sample of participants at the Grand Driver assessment days.  The objectives were to identify the key issues surrounding risk from their viewpoint, to determine the extent to which these matched the measures assessed by the ODRI, and to establish any additional areas of older driver risk that could be addressed through this research.
Participants were asked about a number of things, including:

· the standard of driving today and how it compares to standards when they began driving

· what places them at greatest risk on the road

· steps they take to minimise their risk on the road

· whether they enjoy driving

· how they would react if a passenger tried to give them advice on driving

· how their risk compares to their risk 25 years ago

· what the key risk factors are for older drivers

· how they feel about giving up driving

· whether there was anything they wanted to add that they thought should be considered in research into older driver risk

Participants were aged between 62 and 90 years (mean = 73.25).  The sample consisted of 13 female and 17 male participants.  5 participants drove an automatic vehicle, while the other 25 reported driving a manual.

4.6.1  Standard of driving

A total of 9 participants responded to the question relating to whether the standard of driving had changed since they commenced driving.  7 reported that the standard of driving had deteriorated, while 1 felt that it had improved and 1 found it to be the same.

4.6.2  Greatest risk

When asked what placed them at greatest risk on the road, responses were quite varied.  They were categorised into factors relating to themselves as drivers, factors relating to the driving situation, and factors relating to other drivers.  Participants were able to list as few or as many responses as they liked.  8 responses related to risks posed by themselves as drivers, while 9 related to situational factors involving the traffic environment and 18 related to other drivers.  The prevailing opinion was that other drivers posed the greatest risk to the older drivers when they were out on the road, as a product of speeding, close following and general discourtesy.

4.6.3  Steps to minimise risk

Participants were asked what steps they take to minimise their risk on the road.  The most frequent responses related to maintaining appropriate distance from the vehicle in front (5), avoiding peak times (4), preparing for the journey (6), maintaining concentration (5), and awareness and observation (8).  Other responses related to use of mirrors (1), keeping speed down (2), maintaining traffic flow (1), leaving sufficient journey time (1) and maintaining self-awareness (3).  These responses support the inclusion of questions relating to hazard monitoring and observation, fatigue and concentration, and driving confidence.
4.6.4  Enjoyment of driving

The majority of participants reported that they enjoyed driving (21) although some were more enthusiastic about it than others.  Only 3 reported that they actively disliked driving, while 5 were ambivalent.  One did not respond to the question.  Enjoyment of driving is closely linked to driving confidence, so these findings support the inclusion of the Driving Confidence factor.

4.6.5  Receiving advice on driving from a passenger
The older drivers were very split on whether receiving advice from a passenger was acceptable or not.  12 reported that it was acceptable (often qualified by statements such as “as long as they know what they’re talking about”), while a further 12 felt that they would not accept advice on driving.  6 were not sure how they would react.  This indicates that some older drivers are more amenable than others to receiving advice and assistance in improving their driving and reducing their risk.  The drivers who felt advice was unnecessary and unacceptable may be higher in Overconfidence and Impression Management compared with those who were more receptive to advice.
4.6.6  Comparing their risk today to their risk on the road 25 years ago

None of the older drivers felt their risk was lower today than it was 25 years ago.  10 reported that they felt it was about the same, while 29 felt that it had increased.  Most participants felt that the increase in traffic density and declines in driver courtesy were responsible for the increase in risk.

4.6.7  Key risks for older drivers

Participants were asked to identify the main risks for older drivers.  The most common responses were decrements in reaction time (10), deterioration of eyesight (9) and mobility problems (4).  Other responses included reduced observation (1), knowledge problems (1), insufficient speed (1), road conditions (2), health problems (1), cognitive declines (1), and other drivers (1).  These finding support the inclusion of the Errors scales, as the majority of the risk factors that older drivers have highlighted relate to their own abilities to deal with the traffic situation.  The behavioural manifestation of these factors is likely to be driving errors, which in turn can lead to crash involvement.

4.6.8  Driving cessation
When participants were asked how they felt about giving up driving, responses were mixed.  One group of participants felt that it would be quite acceptable and they would be able to substitute alternative forms of transport without a problem, while the rest found it to be a very unappealing idea as it would have a significant negative impact on their lifestyle.  16 of the participants felt they could accept giving up driving if their medical condition required them to, and 5 of those had already made provision to ensure they could cope when the time came.  The other 14 did not have a favourable view of driving cessation.  These findings support the inclusion of the attitudes to alternatives factor.
4.6.9  Other contributions to the analysis

The participants were asked if they had anything else to add that they felt would be relevant for inclusion in this research.  Most did not add anything, but 2 felt that more training and advice should be available for older drivers, 3 felt additional assessment and screening would be appropriate, and 2 mentioned that they have regular medicals to ensure that they are fit to drive.

4.7   In-vehicle data recorder study
An IVDR study was planned to establish whether the ODRI profiles could differentiate between driving styles based on the data recorded using an IVDR device.  Comparison of drivers’ IVDR data for a period of time before and after Grand Driver training was also planned.

A number of IVDR providers were considered, but the proposed data analysis required measurements of forward and sideways “G” provided on a second-by-second basis as a data stream, rather than as summarised data.  These requirements ruled out the majority of providers, but one provider assured Suffolk County Council that their device could provide this data.  Research requirements and practical constraints meant that the devices must be fitted into the participants’ own vehicles – people drive more “normally” in their own cars as there are no confounding variables such as unfamiliar controls, different size or configuration of vehicle, and financial constraints meant the project could not provide cars for participants to keep for the prolonged periods required for data collection (due to older driver low-mileage bias).  The IVDR provider assured the project team that the devices were plug-and-play for modern cars, and they agreed to provide training for the team to install and uninstall the devices.  On the day that the “training” took place, it soon became apparent that they were not plug-and-play, due to the following observations:
· to secure the device to ensure that the gyro sensing the G force could work, the device must be attached to the vehicle by drilling holes in the floor pan and attaching it using screws

· to activate the device in a car more than 6 months old at the time or one not on the “supported vehicle list” it was necessary to dismantle the dashboard, isolate wires relating to different vehicle functions (i.e. lights, brake lights), cut and strip the wires, solder additional wires onto those wires and seal the wire back up with tape.  This must be done for any circuit whose input is required on the system

· fitting 2 brand new devices into 2 common vehicles took 3 of the company’s own engineers all day, resulting in accidental damage to the dashboard of one vehicle

· calibrating the devices with the data management system was not fully successful, as some data streams were inexplicably absent from the system

Having had the devices fitted into their own cars, two members of the project team proceeded to pilot the devices.  When the data was downloaded, one of the gyros was not functioning properly and was recording an almost permanent right-turn.  The other did not monitor all the data streams that it was set up to record.  The IVDR providers could not provide suitable explanations for these problems and did not take active steps to rectify them, so after much perseverance from the project team, the IVDR study was abandoned on the basis of impracticality.
4.8  Conclusions

The aim of the research was to develop a psychometrically-based measure of older driver risk – the Older Driver Risk Index.  In pursuit of this aim, the Driver Risk Index was combined with items relating to key issues in older driver risk (identified from the literature) and elements of the Driver Behaviour Questionnaire.  The PCA showed that key elements of the original factor structures were largely replicated, consistent with expectations based on the development of previous specialist variants of the Driver Risk Index (i.e. police, bus, fleet).  The factor structure that emerged consisted of 6 behavioural factors, 3 coping factors, 2 socially desirable responding factors and 2 error factors.  Differences in ODRI factor scores according to situational variables, collision involvement and other assessments were analysed in order to establish construct validity of the ODRI.

The findings of the validity analyses suggest that the ODRI profile is able to differentiate between driver groups based on situational data, collision involvement, and practical driving assessment.  All the factors except Aggression displayed significant differences for more than one set of driver groups (min=2, max=8).  No significant differences were found for Aggression, despite its emergence from the Principal Components Analysis as a robust factor.  This lack of apparent relationship between the Aggression factor and the other measures requires further investigation as it cannot be explained by the findings of this research.  The factors that displayed the greatest discriminatory ability were Driving Confidence, Overconfidence, Impression Management, Attitudes to Public Transport and Hazard Monitoring.   These findings were supported by the interview study, as conflicting views were found relating to topics relevant to these factors.

Further validity analysis (involving interviews to seek client agreements with their ODRI profile) and a test-retest reliability study were planned, but were not able to be carried out due to time constraints.  The project team plans to carry out a test-retest reliability analysis after the end of the project.
5. Recommendations for future research:

5.1  From the literature review and STATS19 studies:

· Investigate which driving situations older drivers perceive to be the most risky, and compare with research findings
· Identify key factors in the decision to stop driving, in perceived risky situations, and completely

· Identify and evaluate different methods of cognitive assessment and training

· Conduct a longitudinal study comparing effects of increased awareness of age-related decrements combined with cognitive training on samples starting at different ages within the older-driver spectrum

· Develop and evaluate behavioural and possibly technological strategies for improving hazard processing in high-demand situations

5.2  From the ODRI development and validity study:

· Test-retest reliability study
· Validity analysis identifying levels of agreement with ODRI profiles of older drivers and ADIs who assessed the older driver

· Item discrimination analysis to maximise the efficiency of each factor and reduce the number of items in the assessment

· IVDR study identifying links between ODRI profiles and driver behaviour as measured by the IVDR, and comparing IVDR data profiles pre and post training

· Investigation into the relationship between Aggression scores and driver behaviour – interview study

· Further investigation of the relationship between health status, risk perception and active Hazard Monitoring – does health status affect self-perception of risk and in turn influence Hazard Monitoring?
· Identify the direction of cause-and-effect in differences in Socially Desirable Responding scores and Avoidance Coping scores of drivers who report collision involvement and those who report no collisions – is a reduced level of Overconfidence a genuine product of a collision, a contributor to a collision, or merely an indicator that the SDR section is working as drivers who are trying to mislead the assessment are not reporting their collision involvement

· Investigate the impact of self-selection bias on ODRI factors
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Appendix 1
First version of the Older Driver Risk Index

Section A – Situational Risk Analysis – Please tick one box unless otherwise indicated.

1.  Please give your name: ______________________________

2.  Please give your age:
________

3.  Are you:
Male

 Female    

4.  First line of your address: ______________________________

5.  Postcode:  ________________________

6.  Email address: _________________________________

7.  Do you usually drive a manual or automatic car?  Manual 

    Automatic  

8.  What make and model of car do you usually drive?


Make _____________________

Model ____________________

9.  How many collisions have you been involved in during the last 3 years? 

a) Minor collisions (damage less than £1000 and no injuries)  ________

b) Major collisions (damage exceeded £1000 or injuries sustained)  ________
10.  When was your last eyesight test?  

Less than 6 months 

6 months – 1 year
        1 – 2 years 

2 – 3 years 

Over 3 years 


11.  How many hours do you spend driving each week?

Up to 1 hour
 
1 – 2 hours
           3 – 5 hours  

 6 – 10 hours

11 – 15 hours 

16 – 20 hours 

Over 20 hours 
 

12.  When was your last medical check?


Under 3 months
       4 – 6 months            7 – 12 months 

1 – 2 years


Over  2 years
13.  Please estimate your total annual mileage 
   _______________
14.  Please indicate the number of current points on your driving licence

None

1 – 3

4 – 6

More than 6
 

15.  How long have you held a driving licence?

Less than 5 years

6 – 10 years

11 – 20 years


21 - 30 years

  31 - 40 years
 
41 - 50 years 

Over 50 years


16.  Taken all together, how much additional driver training have you received since passing your driving test?

None
       1 week or less           2 – 4 weeks           5 – 10 weeks        More than 10 weeks

17. Where did you hear about this course? 

Media

     Recommended by friends/family  
          Police 

    GP

Other (please specify)  ______________________________
Thank you.  Please move on to Section B.
Section B – Behavioural Risk Analysis
Please answer the following questions on the basis of your usual or typical feelings about driving.

Each question asks you to answer according to how strongly you agree with one or other of two alternative answers.  In this section each question uses an 11-point scale.  Please read each of the two alternatives carefully before answering.

To answer, put a cross on the horizontal line at the point that expresses your answer most accurately.  Be sure to answer all the questions, even if some of them do not seem to apply to you very well: guess as best you can if need be.

1. Does it worry you to drive in bad weather?  Very much => Not at all
2. I am disturbed by thoughts of having an accident or the car breaking down Very rarely => Very often
3. My driving skills are not as good as I have become older Not at all => Very much
4. Do you lose your temper when another driver does something silly? Not at all => Very much 
5. Do you think you have enough experience and training to deal with risky situations on the road safely? Not at all => Very much
6. My increased driving experience compensates for changes in driving skill Not at all => Very much
7. I find myself worrying about my mistakes and the things I do badly when driving Very rarely => Very often
8. I ignore other drivers who sound their horn at me or make gestures of irritation  Not at all => Very much 
9. I would like to risk my life as a racing driver  Not at all => Very much 
10. My driving would be worse than usual in an unfamiliar hired car  Not at all => Very much 
11. I am worried that other drivers might get annoyed with me when I’m driving  Not at all => Very much 
12. I sometimes like to frighten myself a little while driving  Very much => Not at all
13. I get a thrill out of driving fast  Very much => Not at all
14. I am confident when driving at night  Not at all => Very much
15. I make a point of carefully checking every side road I pass for emerging vehicles  Very much => Not at all
16. I am confident when driving in bad weather  Not at all => Very much
17. Driving brings out the worst in people  Not at all => Very much
18. Do you think it is worthwhile taking risks on the road?  Very much => Not at all
19. At times, I feel like I really dislike other drivers who cause problems for me  Very much => Not at all
20. I sometimes get lost when I am driving  Not at all => Very much
21. Advice on driving from a passenger is generally:  Useful => Unnecessary
22. I sometimes forget where I am going when I’m driving  Not at all => Very much
23. I like to raise my adrenaline levels while driving  Not at all => Very much
24. I believe that I am a safe driver  Not at all => Very much  
25. It’s important to show other drivers that they can’t take advantage of you  Not at all => Very much 
26. Other people have criticised my driving or refused to drive with me  Not at all => Very much
27. Do you feel confident in your ability to avoid an accident?  Not at all => Very much
28. Do you usually make an effort to look for potential hazards when driving?  Not at all => Very much
29. I am less likely to be involved in a collision than another driver in my age group  Not at all => Very much
30. I have better driving skills than another driver in my age group  Not at all => Very much
31. Other drivers are generally to blame for any difficulties I have on the road  Not at all => Very much
32. I would enjoy driving a sports car on a road with no speed-limit  Very much => Not at all
33. If I am involved in a crash, the consequences could be more serious than for a younger driver  Not at all => Very much
34. Do you find it difficult to control your temper when driving?  Very much => Not at all
35. When driving on an unfamiliar road do you become more tense than usual?  Very much => Not at all 
36. I should be able to get in the car and go out whenever I like  Not at all => Very much
37. I make a special effort to be alert even on roads I know well  Very much => Not at all 
38. I enjoy the sensation of accelerating rapidly  Not at all => Very much 
39. If I make a minor mistake when driving, I feel it’s something I should be concerned about  Very much => Not at all
40. I find it difficult to maintain concentration when I drive more than a few miles  Not at all => Very much
41. I always keep an eye on parked cars in case somebody gets out of them, or there are pedestrians behind them  Not at all => Very much
42. I feel more anxious than usual when I have a passenger in the car  Not at all => Very much
43. I am less likely to be involved in a collision if I avoid demanding driving situations  Not at all => Very much
44. I become annoyed if another vehicle follows very close behind mine for some distance  Very much => Not at all 
45. I make an effort to see what’s happening on the road a long way ahead of me  Not at all => Very much 
46. People with poor health should be evaluated regularly for their fitness to drive  Not at all => Very much
47. I try very hard to look out for hazards even when it’s not strictly necessary  Not at all => Very much
48. Are you usually patient during the rush hour?  Very much => Not at all
49. The medicines I take can sometimes affect the way I drive  Not at all => Very much
50. When you overtake another vehicle do you feel in command of the situation?  Not at all => Very much
51. When you overtake another vehicle do you feel tense or nervous?  Not at all => Very much
52. I would feel fed up if I could no longer drive  Not at all => Very much
53. Does it annoy you to drive behind a slow moving vehicle?  Very much => Not at all
54. When you’re in a hurry, other drivers usually get in your way  Not at all => Very much
55. Public transport is unsuitable for my needs  Not at all => Very much
56. When I come to negotiate a difficult stretch of road, I am on the alert  Very much => Not at all
57. Do you feel more anxious than usual when driving in heavy traffic?  Not at all => Very much
58. Public transport is inconvenient  Not at all => Very much
59. I enjoy cornering at high speed  Not at all => Very much
60. Are you annoyed when the traffic lights change to red when you approach them?  Very much => Not at all
61. If I felt my driving was becoming unsafe, I would change my driving habits  Not at all => Very much
62. Does driving usually make you feel aggressive?  Very much => Not at all
63. I feel more comfortable driving alone than when I have passengers  Not at all => Very much
64. Junctions and roundabouts worry me  Not at all => Very much
65. I like to overtake  Not at all => Very much
66. Other drivers sometimes drive recklessly  Not at all => Very much
67. My relationship with friends and family would be affected if I could no longer drive  Not at all => Very much
68. If I stopped driving, I would not feel comfortable asking for lifts from family or friends  Not at all => Very much
69. I am keen to improve my driving  Not at all => Very much
70. Think about how you feel when you have to drive for several hours, with few or no breaks.  How do your feelings change during the course of the drive?  
a) More uncomfortable physically => No change
b) More drowsy or sleepy => No change
c) Maintain speed of reaction => Reactions to other traffic increasingly slow
d) Maintain attention to road signs => Become increasingly inattentive
e) Normal vision => Vision becomes less clear
f) Increasingly difficult to judge speed => Normal judgement of speed

g) Interest in driving does not change => Increasingly bored and fed-up
h)  Overtaking becomes increasingly risky and dangerous => No change

Section C - Driver Coping Questionnaire

These questions are concerned with how you usually deal with driving when it is difficult, stressful or upsetting.  Think of those occasions during the last year when driving was particularly stressful.  Indicate how much you usually engage in the following activities when driving is difficult, stressful or upsetting, by CIRCLING one of the numbers from 0-5 to the right of each question.









       
 Not at all

    Very much

1. Relieved my feelings by taking risks or driving fast

     1
0     1     2     3     4     5
2. Cheered myself up by thinking about things unrelated
     2
0     1     2     3     4     5

to the drive
3. Stayed detached or distanced from the situation

     3
0     1     2     3     4     5
4. Tried to make other drivers more aware of me by driving close

behind them






  4
0     1     2     3     4     5

5. Wished that I was a more confident and forceful driver
     5
0     1     2     3     4     5
6. Ignored my feelings about the drive



     6
0     1     2     3     4     5
7. Made sure I avoided reckless or impulsive actions

     7
0     1     2     3     4     5
8. Showed other drivers what I thought of them


     8
0     1     2     3     4     5
9. Drove assertively or aggressively



     9
0     1     2     3     4     5
10. Tried to gain something worthwhile from the drive

     10
0     1     2     3     4     5
11. Showed other drivers I was in control of the situation
     11
0     1     2     3     4     5
12. Made an extra effort to drive safely



     12
0     1     2     3     4     5
13. Felt that I was becoming a more experienced driver

     13
0     1     2     3     4     5
14. Made an effort to stay calm and relaxed


     14
0     1     2     3     4     5
15. Swore at other drivers (aloud or silently)


     15
0     1     2     3     4     5
16. Thought about good times I’ve had



     16
0     1     2     3     4     5
17. Wished that I found driving more enjoyable


     17
0     1     2     3     4     5
18. Made sure I kept a safe distance from the vehicle in front
     18
0     1     2     3     4     5
19. Went on as if nothing had happened



     19
0     1     2     3     4     5
20. Refused to believe than anything unpleasant had happened   20
0     1     2     3     4     5
21. Told myself there wasn’t really any problem


     21
0     1     2     3     4     5
22. Let other drivers know they were at fault


     22
0     1     2     3     4     5
23. Criticised myself for not driving better


     23
0     1     2     3     4     5
24. Thought about the consequences of having an accident
     24
0     1     2     3     4     5
25. Flashed the car lights or used the horn in anger

     25
0     1     2     3     4     5
26. Felt I was learning how to cope with stress


     26
0     1     2     3     4     5
27. Deliberately slowed down when I met a difficult traffic situation

or bad weather






     27
0     1     2     3     4     5

28. Made a special effort to look out for hazards


     28
0     1     2     3     4     5

29. Blamed myself for getting too emotional or upset

     29
0     1     2     3     4     5

30. Concentrated hard on what I had to do next


     30
0     1     2     3     4     5

31. Worried about what I was going to do next


     31
0     1     2     3     4     5

32. Looked on the drive as a useful experience


     32
0     1     2     3     4     5

33. Worried about my shortcomings as a driver


     33
0     1     2     3     4     5

34. Thought about the benefits I would get from making the
     34
0     1     2     3     4     5

journey
35. Learnt from my mistakes




     35
0     1     2     3     4     5

Section D - Please indicate to what extent you agree or disagree with these statements.






         Not at all true




Very true

1. I have never exceeded the speed limit
0
1
2
3
4
5
6
2. I never want to drive very fast
0
1
2
3
4
5
6
3. I have never driven through a traffic light 


when it has just been turning red
0
1
2
3
4
5
6
4. I always obey traffic rules, even if 


I’m unlikely to be caught
0
1
2
3
4
5
6
5. I always keep sufficient distance from 


the car in front of my car
0
1
2
3
4
5
6
6. If there were no police control, I 


would still obey speed limits
0
1
2
3
4
5
6
7. I have never crossed a solid white line in the centre 


of the road when overtaking
0
1
2
3
4
5
6
8. I always know what to do in traffic situations
0
1
2
3
4
5
6
9. I never regret my decisions in traffic
0
1
2
3
4
5
6
10. I don’t care what other drivers think of me 
0
1
2
3
4
5
6
11. I am always sure how to act in 


traffic situations
0
1
2
3
4
5
6
12. I always remain calm and rational in traffic
0
1
2
3
4
5
6
Section E

No one is perfect. Even the best drivers make mistakes, do foolish things, or bend the rules at some time or another.  For each item below you are asked to indicate HOW OFTEN this kind of thing has happened to you. Base your judgements on what you remember of your driving over the last year. Please tick ONE of the columns in the grid next to each item. These columns are headed by numbers between 0 and 5. These mean the following:

0 = Never 


1 = Hardly Ever 



2 = Occasionally 




3 = Quite Often 





4 = Frequently 






5 = Nearly All The Time
	
	Never
	Nearly all 

the time

	
	0
	1
	2
	3
	4
	5

	1. Attempt to overtake someone that you hadn’t noticed to be signalling a right turn
	
	
	
	
	
	

	2. Get into the wrong lane when approaching a roundabout or a junction


	
	
	
	
	
	

	3. Miss ‘Stop’ or ‘Give Way’ signs and narrowly avoid colliding with traffic having right of way
	
	
	
	
	
	

	4. Misread the signs and exit from the roundabout on the wrong road


	
	
	
	
	
	

	5. Fail to notice that pedestrians are crossing when turning into a side street from a main road
	
	
	
	
	
	

	6. Forget where you left your car in the car park


	
	
	
	
	
	

	7. Queuing to turn left onto a main road, you pay such close attention to the mainstream of traffic that you nearly hit the car in front
	
	
	
	
	
	

	8. Hit something when reversing that you had not previously seen


	
	
	
	
	
	

	9. On turning left nearly hit a cyclist who has come up on your inside


	
	
	
	
	
	

	10. Attempt to drive away from the traffic lights in third gear


	
	
	
	
	
	

	11. Fail to check your rear-view mirror before pulling out, changing lanes, etc.
	
	
	
	
	
	

	12. Underestimate the speed of an oncoming vehicle when overtaking


	
	
	
	
	
	

	13. Switch on one thing, such as the headlights, when you meant to switch on something else, such as the wipers
	
	
	
	
	
	

	14. Brake too quickly on a slippery road, or steer the wrong way in a skid


	
	
	
	
	
	

	15. Intending to drive to destination A, you ‘wake up’ to find yourself on the road to destination B, perhaps because the latter is your more usual destination
	
	
	
	
	
	

	16. Realise that you have no clear recollection of the road along which you have just been travelling
	
	
	
	
	
	


Thank you for taking the time to complete this questionnaire.

Appendix 2
Driver Risk Index

Section A – Situational Risk Analysis – Please tick one box unless otherwise indicated.

1.  Please give your name: ______________________________

2.  Please give your age:
________

3.  Are you:
Male

 Female    

4.  Email address: _________________________________

5.  How many collisions have you been involved in during the last 3 years? ______

6.  When was your last eyesight test?  

Less than 6 months 

6 months – 1 year
        1 – 2 years 

2 – 3 years 

Over 3 years 


7.  How many hours do you spend driving for work each week?

0 – 5 hours
 
6 – 10 hours
        11 – 15 hours  

16 – 20 hours

21 – 25 hours 

26 – 30 hours 

31 – 35 hours 

35 – 40 hours

Over 40 hours  

8.  When did your employer last check your driving licence for endorsements?

Less than 1 year
       1 – 2 years            2 – 3 years 

Over 3 years



Never

9.  When was your last medical check?


Less than 1 year
       1 – 2 years               2 – 3 years 

Over 3 years



Never

10.  Please estimate your total annual mileage (in and outside work) by placing a tick next to the corresponding mileage.

Less than 5,000 miles 
_____

30 – 35,000 miles
_____

5 – 10,000 miles

_____

35 – 40,000 miles
_____

10 – 15,000 miles

_____

45 – 50,000 miles
_____

15 – 20,000 miles

_____

50 – 55,000 miles
_____

20 – 25,000 miles
_____

55 – 60,000 miles
_____


25 – 30,000 miles
_____

Over 60,000 miles
_____

11.  Please indicate the number of current points on your driving licence

None

1 – 3

4 – 6

More than 6
 

12.  Are you aware of your organisation’s driving policy?

Yes 

Partially
      No

13. Please indicate when you last received driver training

Less than 6 months

     6 months – 1 year             1 – 2 years           

2 – 3 years
          Over 3 years 

Never

16.  How long have you held a driving licence?

Less than 5 years

6 – 10 years

11 – 15 years


16 – 20 years

21 – 25 years

26 – 30 years 

Over 30 years


17.  Taken all together, how much additional driver training have you received since passing your driving test?

None

1 week or less             2 – 4 weeks
  
 5 – 10 weeks 


More than 10 weeks

Thank you.  Please move on to Section B.

Section B – Behavioural Risk Analysis
Please answer the following questions on the basis of your usual or typical feelings about driving.

Each question asks you to answer according to how strongly you agree with one or other of two alternative answers.  Please read each of the two alternatives carefully before answering.

To answer, put a cross on the horizontal line at the point that expresses your answer most accurately.

Be sure to answer all the questions, even if some of them do not seem to apply to you very well: guess as best you can if need be.

1. Does it worry you to drive in bad weather?  Very much => Not at all
2. I am disturbed by thoughts of having an accident or the car breaking down  Very rarely => Very often
3. Do you lose your temper when another driver does something silly?  Not at all => Very much
4. Do you think you have enough experience and training to deal with risky situations on the road safely?  Not at all => Very much
5. I find myself worrying about my mistakes and the things I do badly when driving  Very rarely => Very often
6. I would like to risk my life as a racing driver  Not at all => Very much
7. My driving would be worse than usual in an unfamiliar hired car  Not at all => Very much
8. I sometimes like to frighten myself a little while driving  Very much => Not at all
9. I get a thrill out of driving fast  Very much => Not at all
10. I make a point of carefully checking every side road I pass for emerging vehicles  Very much => Not at all
11. Driving brings out the worst in people  Not at all => Very much
12. Do you think it is worthwhile taking risks on the road?  Very much => Not at all
13. At times, I feel like I really dislike other drivers who cause problems for me  Very much => Not at all
14. Advice on driving from a passenger is generally:  Useful => Unnecessary
15. I like to raise my adrenaline levels while driving  Not at all => Very much
16. It’s important to show other drivers that they can’t take advantage of you  Not at all => Very much
17. Do you feel confident in your ability to avoid an accident?  Not at all => Very much
18. Do you usually make an effort to look for potential hazards when driving?  Not at all => Very much
19. Other drivers are generally to blame for any difficulties I have on the road  Not at all => Very much
20. I would enjoy driving a sports car on a road with no speed-limit  Very much => Not at all
21. Do you find it difficult to control your temper when driving?  Very much => Not at all
22. When driving on an unfamiliar road do you become more tense than usual?  Very much => Not at all
23. I make a special effort to be alert even on roads I know well  Very much => Not at all
24. I enjoy the sensation of accelerating rapidly  Not at all => Very much
25. If I make a minor mistake when driving, I feel it’s something I should be concerned about  Very much => Not at all
26. I always keep an eye on parked cars in case somebody gets out of them, or there are pedestrians behind them  Not at all => Very much
27. I feel more anxious than usual when I have a passenger in the car  Not at all => Very much
28. I become annoyed if another vehicle follows very close behind mine for some distance  Very much => Not at all
29. I make an effort to see what’s happening on the road a long way ahead of me  Not at all => Very much
30. I try very hard to look out for hazards even when it’s not strictly necessary  Not at all => Very much
31. Are you usually patient during the rush hour?  Very much => Not at all
32. When you overtake another vehicle do you feel in command of the situation?  Not at all => Very much
33. When you overtake another vehicle do you feel tense or nervous?  Not at all => Very much
34. Does it annoy you to drive behind a slow moving vehicle?  Very much => Not at all
35. When you’re in a hurry, other drivers usually get in your way  Not at all => Very much
36. When I come to negotiate a difficult stretch of road, I am on the alert  Very much => Not at all
37. Do you feel more anxious than usual when driving in heavy traffic?  Not at all => Very much
38. I enjoy cornering at high speed  Not at all => Very much
39. Are you annoyed when the traffic lights change to red when you approach them?  Very much => Not at all
40. Does driving usually make you feel aggressive?  Very much => Not at all
41. Think about how you feel when you have to drive for several hours, with few or no breaks.  How do your feelings change during the course of the drive?

a) More uncomfortable physically => No change
b) More drowsy or sleepy => No change

c) Maintain speed of reaction => Reactions to other traffic increasingly slow

d) Maintain attention to road signs => Become increasingly inattentive

e) Normal vision => Vision becomes less clear

f) Increasingly difficult to judge speed => Normal judgement of speed

g) Interest in driving does not change => Increasingly bored and fed up

h) Overtaking becomes increasingly risky and dangerous => No change

Section C - Driver Coping Questionnaire

These questions are concerned with how you usually deal with driving when it is difficult, stressful or upsetting.  Think of those occasions during the last year when driving was particularly stressful.  Perhaps you nearly had an accident, or you were stuck in a traffic jam, or you had to drive for a long time in poor visibility and heavy traffic.  Use your experiences of driving during the last year to indicate how much you usually engage in the following activities when driving is difficult, stressful or upsetting, by CIRCLING one of the numbers from 0-5 to the right of each question.










       Not at all

    Very much

1. Relieved my feelings by taking risks or driving fast
     1
0     1     2     3     4     5
2. Cheered myself up by thinking about things unrelated
     2
0     1     2     3     4     5

to the drive
3. Stayed detached or distanced from the situation

     3
0     1     2     3     4     5
4. Tried to make other drivers more aware of me by driving close

behind them






     4
0     1     2     3     4     5

5. Wished that I was a more confident and forceful driver
     5
0     1     2     3     4     5
6. Ignored my feelings about the drive


     6
0     1     2     3     4     5
7. Made sure I avoided reckless or impulsive actions
     7
0     1     2     3     4     5
8. Showed other drivers what I thought of them

     8
0     1     2     3     4     5
9. Drove assertively or aggressively



     9
0     1     2     3     4     5
10. Tried to gain something worthwhile from the drive
     10
0     1     2     3     4     5
11. Showed other drivers I was in control of the situation
     11
0     1     2     3     4     5
12. Made an extra effort to drive safely


     12
0     1     2     3     4     5
13. Felt that I was becoming a more experienced driver
     13
0     1     2     3     4     5
14. Made an effort to stay calm and relaxed


     14
0     1     2     3     4     5
15. Swore at other drivers (aloud or silently)


     15
0     1     2     3     4     5
16. Thought about good times I’ve had


     16
0     1     2     3     4     5
17. Wished that I found driving more enjoyable

     17
0     1     2     3     4     5
18. Made sure I kept a safe distance from the vehicle in front     18
0     1     2     3     4     5
19. Went on as if nothing had happened


     19
0     1     2     3     4     5
20. Refused to believe than anything unpleasant had happened  
0     1     2     3     4     5
21. Told myself there wasn’t really any problem

     21
0     1     2     3     4     5
22. Let other drivers know they were at fault


     22
0     1     2     3     4     5
23. Criticised myself for not driving better


     23
0     1     2     3     4     5
24. Thought about the consequences of having an accident     24
0     1     2     3     4     5
25. Flashed the car lights or used the horn in anger

     25
0     1     2     3     4     5
26. Felt I was learning how to cope with stress

     26
0     1     2     3     4     5
27. Deliberately slowed down when I met a difficult traffic situation

or bad weather






     27
0     1     2     3     4     5

28. Made a special effort to look out for hazards

     28
0     1     2     3     4     5

29. Blamed myself for getting too emotional or upset
     29
0     1     2     3     4     5

30. Concentrated hard on what I had to do next

     30
0     1     2     3     4     5

31. Worried about what I was going to do next

     31
0     1     2     3     4     5

32. Looked on the drive as a useful experience

     32
0     1     2     3     4     5

33. Worried about my shortcomings as a driver
     
     33
0     1     2     3     4     5

34. Thought about the benefits I would get from making the     34
0     1     2     3     4     5

journey

35. Learnt from my mistakes




     35
0     1     2     3     4     5

Section D - Please indicate to what extent you agree or disagree with these statements.






         Not at all true




Very true

1.  I have never exceeded the speed limit
0
1
2
3
4
5
6
2.  I never want to drive very fast
0
1
2
3
4
5
6
3.  I have never driven through a traffic light 

when it has just been turning red
0
1
2
3
4
5
6
4.  I always obey traffic rules, even if 

I’m unlikely to be caught
0
1
2
3
4
5
6
5.  I always keep sufficient distance from 

the car in front of my car
0
1
2
3
4
5
6
6.  If there were no police control, I 

would still obey speed limits
0
1
2
3
4
5
6
7.  I have never exceeded the speed limit or 

crossed a solid white line in the centre 

of the road when overtaking
0
1
2
3
4
5
6    

8.  I always know what to do in traffic situations
0
1
2
3
4
5
6
9.  I never regret my decisions in traffic
0
1
2
3
4
5
6
10. I don’t care what other drivers think of me 
0
1
2
3
4
5
6
11. I am always sure how to act in 

traffic situations
0
1
2
3
4
5
6
12.I always remain calm and rational in traffic
0
1
2
3
4
5
6
Thank you for taking the time to complete this questionnaire.

Appendix 3
Items developed specifically for 

the Older Driver Risk Index

Additional questions for the Older Driver Risk Index

1. My driving skills are not as good as I have become older

2. My increased driving experience compensates for changes in driving skill

3. I ignore other drivers who sound their horn at me or make gestures of irritation

4. I am worried that other drivers might get annoyed with me when I’m driving

5. I am confident when driving at night 

6. I am confident when driving in bad weather

7. I sometimes get lost when I am driving

8. I sometimes forget where I am going when I’m driving

9. I believe that I am a safe driver

10. Other people have criticised my driving or refused to drive with me

11. I am less likely to be involved in a collision than another driver in my age group

12. I have better driving skills than another driver in my age group

13. If I am involved in a crash, the consequences could be more serious than for a younger driver

14. I should be able to get in the car and go out whenever I like

15. I find it difficult to maintain concentration when I drive more than a few miles

16. I am less likely to be involved in a collision if I avoid demanding driving situations

17. People with poor health should be evaluated regularly for their fitness to drive

18. Taking medicines can affect people’s risk when driving

19. I would feel fed up if I could no longer drive

20. Public transport is unsuitable for my needs

21. Public transport is inconvenient

22. If I felt my driving was becoming unsafe, I would change my driving habits

23. I feel more comfortable driving alone than when I have passengers

24. Junctions and roundabouts worry me

25. I like to overtake

26. Other drivers sometimes drive recklessly

27.  My relationship with friends and family might be affected if I could no longer drive

28. If I stopped driving, I would not feel comfortable asking for lifts from family or friends

29. I am keen to improve my driving
� � HYPERLINK "http://www.rospa.com/roadsafety/advice/driving/older_drivers.htm" ��http://www.rospa.com/roadsafety/advice/driving/older_drivers.htm� 


( Significant changes found to self perception of vision and driving, attitudes towards driver safety and driver behaviour [119]





