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Main recommendation: To reduce child driveway deaths and injuries, we strongly urge the Council to include driveway safety information within the Annual Plan and other Council documents.

Unintentional injury is the leading cause of death for children aged between 1 and 14 years in New Zealand.  It is also the leading cause of hospitalisation for children between the ages of five to fifteen years.

Child driveway run over injuries:

· It is estimated that every two weeks a child was hospitalised with serious injuries received from a vehicle driving on a private driveway in New Zealand (1998-2001 and 2001-2005). A further five children are killed in the same way.

· Injuries sustained as a result of driveway run overs include tearing and crush trauma to the child’s head and neck, and crush injuries to their chests, abdomens and limbs 

· The driver is often an adult who is related, or known, to the child 

· The incident typically occurs when a young child is driven over by a vehicle moving on private land (forwards and backwards)

· Drive-over injuries are known to occur in other places such as paddocks and car parks, but these are less frequent.

· There is a strong relationship between driveway injuries and age, with children injured in this way being most frequently between the ages of 0 to 4

How can the Council improve driveway safety for children? 

As a leader, the Council have a regulatory role for the development and use of land within a district. This comes under the Resource Management Act 1991 (“RMA”) and requires that Territorial Authorities promote sustainable management by “managing the use, development and protection of natural and physical resources in a way … which enables people and communities to provide for their social, economic, cultural wellbeing and for their health and safety …” (Section 5(2)). 

Council’s also have non-statutory policies and strategic documents which can more specifically identify their commitment to improved health outcomes for children.

· Design Codes and Residential Design Guidelines: 
The former Auckland City Council’s (disestablished in November 2010) Residential Design Guidelines document is an example of a non statutory building guideline. This provides guidance on safe design of driveways and car parking – “Access for residents, visitors and vehicles should be carefully designed for safety and minimum intrusion into the neighbourhood (see Figure One)” [9].

Figure One: Auckland City Council Residential Design Guide for developments in residential zones in strategic growth management areas, showing an ideal separation of driveways from recreation areas (2001).
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· Land Transport New Zealand District Plan Guidelines for Driveways: 
In May 1993 the (then) New Zealand Land Transport Safety Standards Branch published safety guidelines for driveways [10]. This guideline was written specifically to be incorporated into District Plans for improved safety of driveways. It provides specific safety measures to reduce injuries happening to pedestrians as vehicles leave and enter driveways. “For all driveways crossing a footpath there should be a line of clear sight between pedestrians on the footpath and vehicles using the driveway so that collisions are avoided. The area occupied by the driveway should also be well defined so that pedestrians can anticipate vehicle paths across the footpath. … Building Industry Authority DI, Access Routes (5) recommends a 5.0 x 2.0 meter visibility splay for vehicle routes crossing a pedestrian route” (page 16).

The Council also has regulatory responsibility for the administration of relevant parts of the Building Act (2004). The Act includes reference to safety in its principles:

(a) Principles of the Building Act – [to] ‘Safeguard people from possible injury, illness or loss of amenity’ (page 126).

How can property design (Built Environment) reduce child driveway run over injuries? 
Evidence from research studies indicates that fewer children will be injured in driveways when property and driveway design separates where children might play or walk, from areas where vehicles are driven [1-8].

In a New Zealand study of driveway injury, Roberts (et al.) calculated a four fold risk for children in driveways that were not physically separated from the house by a fence [7]. Sapien described a similar three fold increased risk when the play area was not separated from the driveway [13]. 

Modification of the environment, providing passive protection against adverse events, is a well proven way to protect against injuries. For example, swimming pool fencing and the installation of motor vehicle air bags have substantially reduced the incidence of drowning and death and injury from motor vehicle crashes [11,12].

Murphy and Morreau (2002) examined the physical features of properties involved in a driveway run over incident in the Auckland region (1998-2001). None of the properties had driveways that were physically separated from the house, and in 56 percent (n=76) of the study cases there was easy access to the driveway from both the front and back of the house [1].

Hsaio et al (2009) examined the environmental features of Auckland properties involved in a driveway run over incident. Of the 45 cases where the driveway and property characteristics were known, 64 percent (n=29) reported that the driveway was the usual play area for the child. This demonstrates the exposure to risk of being run over if they are routinely on the driveway. It also supports the argument for separation of driveway and child play spaces/ areas. The study also found that 51 percent (n=23) of driveways extended into the rear of the section [16]. 

A case control study by Shepherd et al. (2010) investigated the built environmental factors (property design) involved in child driveway injuries admitted to Starship Children’s Hospital. The paper confirmed results from earlier studies that the risk of injury increased due to the design of the built environment (property design). It also suggested that modification of the built environment has the potential to reduce the rate of injuries.

Further examination of these cases found that the only built environment intervention that resulted in a reduction in child driveway run over deaths and injuries was to separate pedestrian access from the property to footpath (path separate to the driveway). 

Main findings: Built environment risk of injury. 

	Built Environment
	Risk of Injury
	Odds Ratio (95% CI)

	Exiting the driveway onto a local (less busy) road 
	Fivefold risk
	OR = 5.5, 95%CI = 2.7–11.2

	Additional parking on the property 
	Threefold risk.
	OR = 3.0, 95%CI = 1.6–5.4

	Driveway runs along the property boundary
	Threefold risk
	OR = 2.9, 95%CI = 1.6–5.2

	Driveway length greater than 12m 
	Twofold risk.
	OR = 1.8, 95%CI = 1.1–3.0

	Driveway exiting onto a cul de sac 
	Twofold risk.
	OR = 2.3, 95%CI = 1.4–3.9


The Shepherd et al. study also noted that environmental factors are likely to be part of a more complex picture which includes driver characteristics, child supervision and vehicle characteristics:

· Variations in the driveway design and surroundings are important.

· The type of road the property is on, driveway length, the amount and type of parking present, and the configuration of pedestrian and driveway spaces are associated with changes in the risk.

· This information should be used to modify existing and future residential environments in order to reduce the risk [15]. 

Action in relation to property design

Evidence suggests that the Council are well placed to effectively intervene and reduce the incidence of driveway run over injuries to children. 

Other recommendations focus on separating children from places vehicles drive. This includes reducing direct access from the house into the path of vehicles and providing separate, equivalent and adequate areas for children to play (see Figure Two) [9, 14, 17].

Figure Two: Examples of possible property and driveway configurations, from undesirable to alternative, improved solutions shown left to right.
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Specific Recommendations

1. Driveway safety information needs to be included within the Council’s residential design guidelines. 

a) Avoid long driveways where possible

b) Speed reduction - speed reduction mechanisms and warning signs built into longer driveways
c) Separation - greater care in the design, layout and fencing of driveways and/ or children's play areas (depending on site specific layouts) including:

i. Formalise driveway and parking areas on those properties currently utilising multiple areas for parking - reducing complex vehicle movement patterns

ii. Separate pedestrian access to the house from the street should be explored

iii. The erection of fences and gates to separate children's play areas from vehicle movement on site should be considered.  

iv. Prioritise site alterations for those properties where the driveways exit onto local roads and cul de sacs to reduce speed.
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