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Abstract

The NSW Parliament’s Child Death Review Team Report 1998/99 identified a particular area of concern, namely driveway fatalities involving toddlers, and recommended that the Motor Accidents Authority (MAA) in conjunction with relevant agencies implement a number of recommendations in relation to this issue.

This paper will:

· Outline the recommendations of the Child Death Review Team Report in respect to driveway fatalities involving toddlers

· Provide an overview of the issues involved with particular reference to contributory factors including environment, vehicle and behavioural.

· Outline the activities, including research, undertaken by the MAA and relevant agencies to date. 
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Introduction

The NSW Parliament’s Child Death Review Team Report 1998/99 identified a particular area of concern, namely driveway fatalities involving children.  

The Child Death Review Team (CDRT) Report found that a total of 17 children have died in these circumstances in NSW since 1996.  Four wheel drive or large commercial vehicles were involved in fifteen of these deaths. In addition to those children that died, figures from the New Children's Hospital indicated that for the period November 1995 to February 2000, 42 children were admitted to that hospital alone having been severely injured in similar circumstances 

The CDRT Report recommended that the Motor Accidents Authority, in consultation with other relevant agencies:

· develops targeted strategies including public education programs to reduce the number of child deaths occurring in low speed, reversal incidents on residential property

· commissions research to determine the effectiveness of the use of refractive panels and rounded mirrors and the extent to which fenced shared driveways act as protective factors in the prevention of driveway facilities

· upon completion of this research, if appropriate, makes a case to the Federal Office of Road Safety to cause an amendment to the Australian Vehicle Standards, particularly for vehicles in the four wheel drive and commercial categories, regarding refractive panels and rounded mirrors, and makes a case to the Australian Building Standards Board for the inclusion of a requirement for fenced shared driveways in all new multi-dwelling structures (Child Death Review Team, 2000, 5).

The CDRT Report recommendations were addressed to the Motor Accidents Authority of NSW because, as the government regulatory body overseeing Compulsory Third Party (CTP) insurance, its interests extend to the use of registrable vehicles wherever they are used. 

In response to the recommendations of the CDRT Report the MAA established a broad based intersectoral working party of agencies with an interest in and responsibility for the child pedestrian area. 

Organisations represented on this working party are as follows:  Kidsafe NSW, Roads and Traffic Authority, NSW Health, Children's Hospital Westmead, NRMA Member Services, NRMA Insurance, Early Childhood Road Safety Education Program and the NSW Injury Risk Management Research Centre. The MAA also commissioned Dr Michael Henderson, Traffic Injury Consultant to assist the MAA and the working party to develop a program to address this issue.

In late 2000 a report by Dr Henderson was published entitled: ‘Child Deaths and Injuries in Driveways: Response to the Recommendations of the Child Death Review Team.’ This report outlined a number of recommendations to address this issue.

This paper summarises the findings of the Henderson (2000) report and will:

· Outline the recommendations of the Child Death Review Team Report in respect to driveway fatalities involving toddlers.

· Provide an overview of the issues involved with particular reference to contributory factors including environment, vehicle and behavioural.

· Outline the activities, including research, undertaken by the MAA and relevant agencies to date. 

Incidence of Child Pedestrian and Driveway Casualties

Nationally, pedestrian fatalities are declining in incidence. In 1999, there were 296 pedestrians killed on Australian roads which is approximately 1 in 5 of all road deaths that year. The number of pedestrians killed in 1981 was 629, more than double the number for 1999.

Of the pedestrians killed in Australia in 1998 13% were aged up to 16 years.

The rate of reduction for the number of pedestrians admitted to hospital is also declining, however at a lower rate than for those fatally injured pedestrians (Henderson, M, 2000, 4).

In NSW, for the period 1998/99 the second most common cause of child deaths (aged 0 – 17 years) were motor vehicle related (43.7% of ‘accidental’ deaths). In previous years motor vehicle fatalities account for more than half of all ‘accidental’ child deaths (Child Death Review Team, 2000, 2). 

Henderson states that children aged 5 to 14 years are over-represented in road accident statistics relative to their proportion in the population. Younger children are not because they are relatively protected from the environment of the public street. However, a matter that requires more data is whether their rate of motor vehicle related injury is relatively high (Henderson, M, 2000, 4 – 5).

The number of child fatalities and injuries in driveways is not known in full for two reasons. Firstly, data is not systematically collected in NSW. Secondly, there is no clearly defined public accountability for addressing the problem (ibid, 2 - 4).

Traffic accident data collection involves set criteria, including a requirement that “the accident occurred on a road open to the public.” Therefore accidents or incidences occurring to “pedestrians” on private driveways are not recorded in routine accident statistics at State, Territory or Federal level (op cit).

The Motor Accidents Authority collects and maintains data on CTP insurance claims. However, it is not possible to identify which accidents have occurred on private versus public land.

What is known about the incidence of child fatalities and injuries in driveways is summarised as follows:

In NSW the Child Death Review Team Report of 1998/99 reported that between January 1996 and June 1999 17 children had died as a result of being reversed over on private driveways. Fifteen of these children (including 13 toddlers) had been run over by large vehicles such as four-wheel drives and vehicles in commercial service. 

In the period 1998/99 five toddlers aged between eight months and three years were run over in their home driveways (Child Death Review Team, 2000, 41). There have been a further four driveway related fatalities in 1999/2000 (Child Death Review Team, 2001, 38).

Figures from the New Children’s Hospital at Westmead indicate that between November 1995 and February 2000 42 children were admitted to that hospital alone with driveway related injuries. These represent 12% of all children admitted with pedestrian motor vehicle injuries (Holland, J.A et al, 2000, 192). 

Henderson has estimated that based on this data, child driveway casualties are equivalent to about 10% of all childhood pedestrian injuries and deaths in NSW (Henderson, M, 2000, i - ii).

Contributory Factors

A number of studies undertaken in America, Canada, New Zealand and Australia indicate that it is younger children (toddlers) that are most at-risk on private driveways.

This reflects the differences in circumstances and developmental differences between toddlers and older children (ibid, 9 – 10). For example child pedestrians aged 0 – 2 years are often injured in incidents on private driveways whereas child pedestrian aged 3 – 4 years are often inured while crossing (“darting”) mid-block on residential streets (opcit, 10).

It can be considered that age or developmental differences are a contributory factor to the incidence of child fatalities and injuries in driveways, and there is evidence of other factors, as identified by Henderson (2000), which include:

· Separation of the driveway from children’s play area.

· Shared driveways.

· The driver is unaware of child’s presence on or near to the driveway.

· The vehicle is usually being reversed and may have low rearward visibility (ibid, 9 - 13).

Countermeasure Development

To address the issue of child fatalities and injuries in driveways involves focusing on human behaviour, environmental design and modification, and vehicle design and equipment and requires a multidisciplinary approach across several different fields.

A framework known as PRECEDE-PROCEED, which is a health education model, is being used for the development and evaluation of a systematic and targeted program of activity to address the issue of child fatalities and injuries in driveways. Henderson outlines the key components of this model which recognises that health and health behaviours have multiple causes that must be evaluated in order to assure appropriate intervention. There are four steps or parts to this model outlined as follows:

1. Epidemiological factors

This involves identifying the epidemiological details of the problem and the characteristics of the groups at risk. The information is used to help define target groups.

As previously mentioned the number of child fatalities and injuries in driveways is not known in full.  It appears however that the primary target group for intervention is children under five years and their parents and carers. The primary environmental target is the private driveway. Vehicles could also be targeted, primarily larger vehicles with poor rear visibility.

2. Behavioural and environmental factors

This step involves the determination of behavioural and environmental risk factors 

In relation to the incidence of child casualties in driveways these risk factors include poor supervision, instructions and role model behaviour. Environmental risk factors include shared driveways.  

3. Contributing factors 

There are several other factors that can contribute to the risk of childhood injury in driveways and to the effectiveness of countermeasures, such as motivations for actions, resource availability and skill development and incentives for continuing desirable behaviours.

For example, there are knowledge, attitudes and beliefs about the issue.  Few people know that child vehicle injury in private driveways is any problem at all, which means there will be no motivation for action. 

Where there is motivation, it can only be enabled by the availability of sufficient resources and behavioural skills. 

Further, there is a need to provide incentives for continuing desirable behaviours, including consideration of social and peer influence, professional and mass media education and perceived rewards. It will be an important aim of countermeasures for driveway injuries to provide such reinforcement through a variety of channels. 

4. Intervention strategy selection

Once factors have been identified, intervention strategies can be selected. Given the young age of so many of the children injured in driveways, as noted above it is important to focus on all approaches - behavioural, environmental and vehicular (Henderson, M, 2000, 16 – 19). 

Implementation Plan

Henderson (2000) developed the following implementation plan based on the PRECEDE – PROCEED model. 

The purpose of the implementation plan is to develop and recommend specific activities for the various government and non-government agencies that might be involved in the problem of childhood driveway injuries. 

Recommendations for action are divided into the following categories.

a) Data Collection And Analysis

The Roads and Traffic Authority should liaise with the Police Traffic Services Branch, and seek to ensure that reports of fatal traffic-related accidents on private land are filed separately and systematically in a manner that would allow subsequent examination and analysis.

The Motor Accidents Authority should correspond with NSW Health to establish the status of any attempts to amend ICD coding in such a way that would permit the easy identification of driveway injuries.

b) Countermeasures: Behavioural

The Roads and Traffic Authority should take every opportunity, when editing, issuing and amending road safety promotional material - especially that which relates to child behaviour and parental supervision - to note that traffic-related injuries in childhood can occur on private land and other off-road situations, and that the affected children are usually aged under five years.

The Roads and Traffic Authority should allocate specific funds to the Institute of Early Childhood at Macquarie University for the preparation of educational material centred on the risk of driveway injuries to small children, to be promoted and circulated through the Institute’s normal channels including workshops for early childhood educators.

The Roads and Traffic Authority and the Institute of Early Childhood at Macquarie University should use their existing lines of communication with Local Government Road Safety Officers to promote the issue at local level.

Kidsafe New South Wales should use educational material prepared and developed by the Roads and Traffic Authority and the Institute of Early Childhood, together with their own input, as part of Kidsafe activities. These could include material specific to Kidsafe House, and integrated with the programs and activities of the Kidsafe Playground Advisory Unit (especially in regard to the separation of play areas from traffic movement of any kind, including movement on private land).

The NRMA Insurance Group Limited and NRMA Member Services should, as an extension to its normal road safety promotional efforts, prepare and circulate educational material aimed at parents, pointing to the dangers of the driveway and other traffic-related private environments to very small children. The material should urge not only extreme care and supervision but also the purchase of wide-angle lenses where the household uses large vehicles and has small children.

c) Countermeasures: Environmental

The Motor Accidents Authority should approach the Local Government Association of New South Wales with the conclusions and recommendations of the present report, seeking comment and suggestions by the Association on how measures such as fencing of driveways should be encouraged.

The Motor Accidents Authority should also refer the issue of the design and fencing of driveways to the Road Safety Panel of the Institute of Public Works Engineering Australia (NSW Division), and, in association with NSW Health, to the NSW Injury Prevention Forum.

The Motor Accidents Authority should correspond with the Australian Building Codes Board with a view to initiating the process of including in performance-related standards within the Building Codes of Australia guidelines for the physical protection of driveways where small children may be at risk.

d) Countermeasures: Vehicles

The distributors of suitable wide-angle rear window lenses (including Lion (Australia) Consolidated Pty Ltd) should be approached by the Motor Accidents Authority, noting the present report and seeking suggestions for promotional efforts directed at the safety of very small children in driveways in conjunction with other stakeholders named in these recommendations.

The Motor Accidents Authority should obtain from the United States one each of an example of the “Guardian Backup System” from Sense Technologies in Canada, a “Mini 1 Reversing Aid” from Autotoys in the United States, and a “Reverseguard” from American Road Products in the United States. These should be fitted to three typical vehicles for preliminary evaluation, with a view to a later more formal evaluation and perhaps encouragement for the import and more general use of the most effective of them. 

e) Further Research

The Motor Accidents Authority should approach the Australian Transport Safety Bureau with the suggestion that the ATSB sponsor or undertake a study of all child fatalities in Australia in coroners’ files, with the intention of systematically identifying and where possible examining the circumstances associated with those traffic-related fatalities occurring on private land.

The Motor Accidents Authority should seek expressions of interest from appropriately-qualified research teams, including the Injury Risk Management Research Centre at the University of New South Wales, to undertake a five-year retrospective study of coronial records for deaths of children aged five years and under in New South Wales, identify all traffic-related deaths, and analyse the latter.

The Motor Accidents Authority should seek a research proposal from the New Children’s Hospital at Westmead for the granting of funds to conduct a systematic, prospective  follow-up of all injuries that come to the notice of the hospital - through Emergency Department or admission records - sustained to children aged five years or under. The follow-up should include visiting the premises and interviewing the people concerned, where possible. This project should desirably be included as part of the work of an existing research officer, with each individual follow-up and report being costed at about $500.

The Motor Accidents Authority should correspond with the Research Centre for Injury Studies at the Flinders University of South Australia, seeking further analysis - with the aid of a financial grant if necessary - of those data already collected as part of the Centre’s 1997 review of child injury prevention and which relate to traffic-related injuries to children under five years.

Implementation to Date

The Motor Accidents Authority and the working party have commenced the implementation of the plan and activities undertaken to date include the following:

Vehicle

· A trial of sensor devices, wide-angle lenses and mirrors has been completed. The results have been published in a report titled: “Devices to reduce the risk to young pedestrians from reversing motor vehicle” (Henderson, M & Paine, M, 2001) 

[Refer to Appendix A for a summary of the results.]

· A draft technical specification for sensor devices was prepared and included within this report. In the longer term the MAA along with relevant members of the steering committee will be working together to ensure this specification forms the basis for an Australian Standard or a government technical specification. 

· A paper entitled ‘Young pedestrians and reversing motor vehicles’ which focuses on the trial of sensor devices has been accepted for presentation at the National Road Safety Research, Policing and Education Conference to be held in Melbourne in November, 2001.

Environmental

· The Authority will be seeking advice regarding the issue of separating driveways from play areas from the Institute of Public Works Engineering Australia (IPWEA) Road Safety Panel members at their next meeting in November 2001.

Research

· The NSW Injury Risk Management Research Centre at the University of NSW has been commissioned to undertake a five year retrospective study of coronial records for deaths of children aged five years and under in NSW to identify and analyse all traffic related deaths. Preliminary results of this study indicate that:

· In 30 of the 77 files reviewed to date, the fatality occurred in a 2 vehicle motor vehicle accident, 41 cases involved the child being hit in a public area by a vehicle (in 11 of these cases the vehicle was a 4WD), and the remaining 5 fatalities occurred in a driveway.  In 7 of the fatalities, the vehicle involved was reversing.

· A further 27 files have yet to be analysed. It is anticipated that a final report will be complete by end of October 2001.

· The New Children’s Hospital has been commissioned to undertake a three-year prospective study of all child traffic related injuries identified through admission and emergency department records. This study is delayed awaiting ethics approval. 

Behavioural

· The Early Childhood Road Safety Program based at the Institute for Early Childhood at Macquarie University has featured the issue of keeping children safe in off road environments in the regular publication ‘Kids and Traffic Gazette’. The Gazette is sent to every licensed childcare service in NSW including family day care.

· In addition a number of poster and flyer style resources are being piloted with childcare services, road safety professionals and tertiary students with a view to publication for use in the wider community.

· The MAA, RTA and Early Childhood Road Safety Education Program have held initial discussions regarding the funding for the further distribution of these resources.

Other

· A project evaluation plan has been developed.

· In June 2001 the MAA organised a professional development seminar to provide a progress report on the child deaths and injuries in driveways project.

Conclusion

The tragic nature of deaths and injuries to children in private driveways makes them a justifiable target for countermeasures of a wide variety of kinds, spanning approaches to adult and child behaviour, vehicle design and equipment, and environmental layout. 

It is clear from the latest evidence that the size of the problem has been to a large extent hidden. The Motor Accidents Authority will endeavour to fully examine every possible avenue that may reduce the incidence of these tragedies.
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Appendix A

Summary of results: ‘Trial of devices to reduce the risk to young pedestrians from reversing motor vehicle’ by Henderson, M & Paine, M (2001) 

The objectives of the trial were to investigate vehicle-related countermeasures to reduce the risk of young children being killed or injured by reversing motor vehicles, particularly those on private driveways. 

The trial involved:

· A review of  technology for proximity sensors and visual aids that might address the problem of children being run over by reversing vehicles, 

· Measuring the rearward field of view of a range of vehicles, 

· Theoretical investigation of the dynamics of the situation to establish required detection distances,

· Acquiring and evaluating several proximity sensors and visual aids and 

· Determining the improvement provided by these devices when fitted to motor vehicles.

Summary of Results

· A range of behavioural and environmental countermeasures have been put forward to reduce the risk of young children being run over by reversing motor vehicles. In addition there is scope for vehicle-related countermeasures to be utilised to address the problem.

· Very little research appears to have been done on vehicle-related countermeasures. There is a scarcity of information about the rearward field of view from motor vehicles and methods of improving this view.  

· Trials of a range of vehicles revealed that many have very poor visibility of critical areas at the rear of the vehicle. A test cylinder 600mm high was used to simulate a standing toddler.  For the best vehicle that was tested the cylinder was only visible when at least 3 metres from the rear of the vehicle. For a popular large car it was only visible when 19 metres away. Large four-wheel-drives were no worse than some cars. Spoilers, rear seat head restraints, rear-door-mounted spare wheels and some high-mounted brake lights greatly increased these distances.

· Theoretical analysis showed that, even for an alert driver, the detection distances were quite demanding. As a rule of thumb the reversing speed in km/h should be no more than twice the detection distance in metres. Therefore for a vehicle reversing at 8km/h the detection distance (at which the driver is alerted to an object in the path of the vehicle) should be no less than four metres.

· Proximity sensors that are mainly intended as a parking aid while reversing have been touted as a child safety device but their effectiveness for this purpose does not appear to have been evaluated.  Ultrasonic and microwave devices are commercially available.

· Trials of proximity sensors revealed that their detection distances were between one and two metres - much too short for typical driveway situations. Although, in some cases, sensitivity could be increased would result in too many false alarms and drivers would tend to ignore the warning.

· Trials of wide angle lenses revealed severe limitations with the field of view and quality of image. A trial of a video camera system showed it had the potential to give the driver a good view of critical areas at the back of the vehicle.

· A combined system of proximity sensor and video camera would cover all critical blind spots at the rear of the vehicle.

It is considered that a combined camera and proximity sensor system would be a very effective countermeasure to the problem of children being run over by vehicles reversing in private driveways.  The commercial development of these systems should therefore be encouraged, subject to the development of a performance specification so that consumers could be confident that the system worked as intended. Such a system would also provide benefits in other situations when the vehicle is reversing.

It is doubted whether mandatory fitting of the systems to vehicles could be justified under current cost-benefit criteria for Australian vehicle standards. An alternative approach may to require that vehicle manufacturers make such systems available as optional equipment. Road safety authorities could then promote their availability.

Irrespective of the availability of devices on vehicles, driver and child carer education will be needed to reduce the risk of toddlers being run over.

Limitations of study

No complete detection system was available for evaluation. Potential components of such a system were evaluated separately and the results were combined to give an estimate of the performance of a complete system.

More work is needed on ergonomic aspects of the system, including the location and size of a video monitor and types of warning alarms. It is important that drivers are not overloaded with spurious information and that they heed a valid warning (Henderson, M & Paine, M, 2001).
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