
[image: ]

	



Evidence Review
Effectiveness of interventions to prevent deaths of teenagers aged 13 to 17 years in motor vehicles





									Teri Knight
                                                                    Dinah Roberts
                                                                    2013


Title: Evidence review. Effectiveness of interventions to prevent deaths of teenagers aged 13 to 17 years in motor vehicles.  
Publisher: Public Health Wales NHS Trust
Date: July 2013

ISBN 978-0-9572759-5-9

For further information please contact:	
Public Health Wales Observatory,
36 Orchard Street, 
Swansea
SA1 5AQ
Tel: 01792 607331
E mail: Teri.Knight@wales.nhs.uk, Dinah.Roberts@wales.nhs.uk







© 2013 Public Health Wales NHS Trust
Material contained in this document may be reproduced without prior permission provided it is done so accurately and is not used in a misleading context.
Acknowledgement to Public Health Wes NHS Trust to be stated.                                                                                                                                  Copyright in the typographical arrangement, design and layout belongs to Public Health Wales NHS Trust.


	
Abbreviations /Acronyms

	

	
AID

	
Alcohol Impaired Driving

	ALS

	Administrative Licence Suspension

	BAC

	Blood Alcohol Concentration

	DD

	Driving after Drinking/  Drunk Driving

	DWI

	Driving While Impaired

	GDL

	Graduated Driver Licensing

	RBT

	Random Breath Testing

	RDD

	Riding with a Drinking Driver 

	SBT

	Selective Breath Testing
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Executive summary

The Child Death Review Programme involves undertaking Thematic Reviews into specific categories of child deaths. These Thematic Reviews collate and interpret data on identified cases and considers background information, policy context and research evidence of effective approaches to prevention.  This information is used to inform recommendations and identify learning points. 
This evidence review aims to identify and assess the high level research evidence on measures/ interventions which have the potential to prevent motor vehicle deaths in teenagers, with specific reference to 13 to 17 year olds. 
The methodology adopted for this evidence review followed systematic review principles but used secondary sources of evidence (such as systematic reviews of primary research). 

Twenty sources of evidence were included in the review and the findings from these were grouped according to whether they assessed educational, enforcement or engineering interventions.  Despite the availability of a substantial amount of systematic review level evidence on interventions for safer road use by young people,  few interventions have high quality, robust and consistent evidence of positive effects on road crashes and casualties amongst all drivers and even fewer have specifically assessed the effect on teenage deaths in motor vehicles. A substantial amount of the reviewed research has been conducted outside of the UK and focuses on alcohol related interventions. There is less reviewed research concerned with speed.  Much of the research relates to whole (driver) populations and is not specifically focused on teenagers. Evidence on the long-term effects of interventions is often lacking. 

Some of the most compelling evidence specifically relating to reducing motor vehicle injuries and deaths in teenagers concerns enforcement / legislation type approaches such as Graduated Driver Licensing and lower Blood Alcohol Content laws for young and inexperienced drivers. The only other intervention specifically aimed at teenagers which shows moderate to good effectiveness is school-based education aimed at reducing riding with drinking drivers. Enforcement of Blood Alcohol Content laws including through publicised random and selective breath-testing, which are interventions aimed at drivers of all ages (including teenagers), shows good effectiveness in reducing crashes and casualties. The installation of ignition interlocks show good effectiveness in reducing driving whilst under the influence of alcohol recidivism, but only while the lock is in place. There is variation in the way studies of interventions have been conducted and differences in intervention implementation. Although it is possible that interventions for which there is good quality and consistent evidence of effectiveness from a number of different countries and contexts would not work in Wales, this should not be a reason for not implementing them with a robust evaluative process in place, especially if there is no obvious suggestion that harm would result. 


 




1	Review questions

Primary review question: How effective are measures/ interventions in preventing motor vehicle deaths in teenagers? 

Secondary question: What aspects of interventions produce heterogeneity in results and how might this impact upon implementation in Wales?

2	Review methodology
The review was undertaken in two stages. In stage one, scoping was undertaken prior to stage two, the full evidence of effectiveness review. 

2.1 Scoping

A focused literature search was undertaken to identify key published and unpublished/ grey literature relevant to the policy and wider context for the Thematic Review and to define the scope for the evidence review. The aims of the scoping were to:
· Assess the volume of evidence relevant to the Thematic Review
· Identify known risk factors for teenage deaths in motor vehicles
· Identify potential interventions/measures
· Identify relevant outcome measures

Key sources retrieved were used to:

· Define the scope of the evidence review
· Finalise and format the question for the evidence review
· Develop a search concept model/framework [PICO or SPICE, ECLIPSE as appropriate] for the question
· [bookmark: _Toc353973670]Develop a search strategy for the evidence review

2.2 Evidence review
The protocol for evidence review is included in Appendix 1. The evidence review followed systematic review methodology: an a priori protocol for addressing an explicit question, systematic search strategy, inclusion/exclusion criteria, critical appraisal and synthesis. Briefly, evidence sources located by the search were filtered for relevance and type of source. Search results and the Inclusion/Exclusion Table are given in Appendix 2. The results and conclusions of included sources were then extracted and summarised into the Evidence Summary Table (Technical Report). The quality and consistency of the primary evidence, as assessed by source authors, has been taken into account in drawing conclusions about the effectiveness of interventions. 



3	Review findings

3.1	Background and context
The scoping search identified numerous reviews of the literature examining the evidence on interventions for motor vehicle crashes, casualties and deaths with a focus on young people (for example, Hunter & Elkington 2007;National Institute for Health and Clinical Excellence 2013;Transport Scotland 2011;Turcotte 2005;World Health Organisation 2006a). The search results are given in Appendix 2.

Size and nature of the problem
‘Traffic crashes are the single greatest killer of 15-24 year olds in OECD countries’ (OECD 2006)

The latest Welsh Government Statistical bulletin on young drivers and road accidents includes figures on types of accident, age of driver, rural and urban areas and positive blood alcohol tests. The bulletin reports that young people aged between age 17 and 24 years make up around 11 per cent of the Welsh population and 11 per cent of people holding driving licenses in Wales. Despite this, during 2011, drivers up to and including age 24 represented 23 per cent of drivers involved in all motor vehicle accidents and 21 per cent of drivers involved in fatal or serious accidents. More young men were involved in an accident than young women in 2011; 14 per cent of all drivers involved in accidents were young men. The figures also show that young drivers are more likely to be involved in accidents that result from inexperience or reckless behaviour. In 2011, 37 per cent of young drivers involved in accidents subsequently tested positive for blood alcohol (Welsh Government 2012a).

Policy context
The Welsh Government has consulted on its approach to road safety until 2020, which includes specific targets for young people; one of the most vulnerable road user groups.[footnoteRef:1] The target for casualty reduction is:  [1:    The consultation ended 13 December 2012.
] 


‘A 40% reduction in the number of young people (aged 16-24) killed and seriously injured on Welsh roads by 2020, meaning 139 fewer young people killed and seriously injured casualties (and 51 fewer than 2011)’

The Welsh Government Programme for Government includes a commitment to “target high-risk road users (motorcyclists, young drivers and vulnerable road users) through a combination of measures including education, engineering and enforcement” (Welsh Government 2012b).

Risk factors 
Factors influencing young driver safety, crash involvement and crash severity are well documented in research literature as inexperience, night-time driving, speed, presence of alcohol/drugs, not wearing seat belts and presence of other young passengers (Department for Transport 2008;Husband P 2010;Ivers 2008;Lam TL 2003;Plymouth University 2011;Williams AF 2006;World Health Organisation 2006b).

‘The high levels of young driver risk result principally from factors of inexperience, age, and gender. This risk is aggravated by the circumstances under which many young people drive – young people, especially men, are over-represented in crashes at high speed, at night, with similarly aged passengers, involving alcohol, and often when not wearing seat belts’ (OECD 2006)

As well as providing contextual material, the search results were used to finalise the protocol for the evidence review (Appendix 1). 

3.2	Evidence review findings
The findings of this evidence review are presented in the following tables. They have been organised under the three ‘E’s: education, enforcement and engineering (Stone 2011)[footnoteRef:2].  An evidence grading colour scheme has been applied to the findings from each included review to indicate the extent to which the potential effectiveness of the intervention is supported by the research evidence. Details are given in Annex 1 but in brief: green indicates moderate or good evidence of effectiveness, yellow/amber indicates inconsistent/inconclusive evidence, red indicates evidence of ineffectiveness and grey indicates lack of evidence. Effect sizes have been given, where available, only for those interventions judged to have good or moderate to good evidence of effectiveness (those highlighted in green). These effect sizes are expressed differently by review authors, with few calculating summary effect sizes from meta-analyses. Further details of the results and conclusions of the included sources are given in the Evidence Summary Table Technical Report. [2:  Stone DH. (2011). Injury prevention in children - a primer for students and practitioners. Edinburgh: Dunedin Academic Press.] 



	The statement
	
	The evidence

	EDUCATION

	
	

	Education; drink-driving, school-based/students

For reducing self-reported riding with a drink driver:-

School based instructional programmes have moderate to good quality evidence of effectiveness 

Peer organisation programmes in schools lack reliable evidence

Social-norming programmes for university students lack reliable evidence
	
For reducing self-reported drink driving:-

School based instructional programmes have inconsistent evidence of effect, tending towards no effect

Peer organisation programmes in schools lack reliable evidence

Social-norming programmes for university students lack reliable evidence

	
	
	

	Intervention: School-based instructional programmes (generally in classroom) 

Outcomes: Self-reported riding with a drinking driver

Evidence statement: The conclusion drawn from this review is that this intervention is supported by moderate to good quality evidence of its effectiveness – for self-reported riding with a drinking driver.

Effect size: Median change in standardised group mean differences (mean difference in either before/after or intervention/comparison ) =-0.18 (range: -0.72 to -0.10) 


Intervention: School-based instructional programmes (generally in classroom)

Outcomes: Self-reported driving after drinking

Evidence statement: The evidence presented by the review is inconsistent and it is not possible to draw a conclusion about the impact on self-reported driving after drinking, but it tends towards no effect.


This review included sources published to 2002 and focussed on junior and high-school children. Caution should be exercised given that the outcomes considered by the review authors were self-reported. It provides some supportive evidence for school-based instructional programmes to reduce self-reported riding with alcohol-impaired drivers (RDD) but insufficient evidence to determine whether these programmes reduce self-reported alcohol-impaired driving (DD) or alcohol-related crashes. The authors conclude that there is some limited evidence of impact on RDD for both short and longer-term follow-up periods (of the studies with statistically significant effects one had follow-up of only one month but the others had follow-up over several years) but that any initial effects on DD tended to dissipate over time (the shortest period of observed dissipation being over six months, the longest, four years). Also, the authors reported that content and level of interaction varied considerably across the instructional programmes reviewed; three programmes appeared to have primarily informational or affective content, and primarily involved didactic presentations. The remaining six programmes, in addition to providing information, focused on skills development (e.g. refusal skills, life skills) or reducing risk taking behaviour. These programmes often involved considerable interactivity with students, including discussion, feedback, role playing, and, in some cases, planning activities. Programmes were generally presented in sessions lasting approximately 1 hour each. Programme length varied from a single session to 12 sessions with a median of five sessions. The authors suggest that based on the broader literature evaluating school-based programmes to prevent substance abuse, it appears that instructional programmes that include resistance and other skill training and which require interaction  on the part of students are likely to be most effective in reducing RDD, as well as other relevant outcomes. The authors also point out that all the programmes identified for the review were applied universally to students rather than being tailored and targeted to high-risk individuals and that because some of the reviewed studies presented stratified analyses by subject risk levels, they provide some information relevant to the issue of targeting. They conclude that there is no compelling evidence that targeted programmes are superior to universal programmes at changing the behaviour of high-risk individuals. They point out that as the target group becomes more limited, much larger effects on behaviour are necessary to have a population-wide impact on DD.







	
	Elder RW et al. (2005). Effectiveness of school-based programmes for reducing drinking and driving and riding with drinking drivers: a systematic review. Am J  Prev Med 28 (5:Suppl): pp.288-304.

(Type of Study: Systematic Review [US Community Guide])

	
	
	

	Intervention: Peer organisation programmes for children

Outcomes: Self-reported  RDD, DD

Evidence statement: The conclusion drawn from this review is that reliable evidence about the effectiveness of this intervention is lacking.


The same review (Elder et al, 2005), included a section on the US peer programme, Students Against Destructive Decisions (SADD). This generally engaged students in a variety of activities, including assembly presentations, a curriculum with up to 15 sessions, various school and community events, and a Contract for Life in which a student agrees to call a parent if he or she has been drinking or if the person responsible for driving has been drinking. The review authors concluded that there was insufficient evidence to determine the effectiveness of peer organisations for reducing DD and RDD due to an insufficient number of studies. They point out that due to the grassroots nature of such organisations, it is also difficult to design studies that have both strong research designs and good intervention fidelity.

	
	Elder RW et al. (2005). Effectiveness of school-based Programmes for reducing drinking and driving and riding with drinking drivers: a systematic review. Am J Prev Med 28 (5:Suppl): pp. 288-304.

(Type of Study: Systematic Review [US Community Guide])

	
	
	

	Intervention: Social-norming programmes for university students 

Outcomes: Self-reported RDD, DD

Evidence statement: The conclusion drawn from this review is that reliable evidence about the effectiveness of this intervention is lacking.


The social-norming programmes studied in this review appear generally to consist of ongoing, multiyear public information programmes conducted on US college campuses aimed at providing students with more objective normative information regarding actual student alcohol consumption, thus reducing their misperceptions about how much their peers are drinking and ultimately changing their behaviour. This review included sources published up to 2002 and thus may be considerably out of date. It was focussed on US University students. The authors concluded that there was insufficient evidence to determine the effectiveness of social-norming campaigns in reducing alcohol-impaired driving because of the small number of studies.


	
	Elder RW et al. (2005). Effectiveness of school-based programmes for reducing drinking and driving and riding with drinking drivers: a systematic review. Am J Prev Med 28 (5:Suppl) : pp. 288-304.

(Type of Study: Systematic Review [US Community Guide])

	
	
	

	Intervention: School based educational programmes teaching about effects of alcohol, myths about alcohol, injury control and crash safety and skills for resisting peer-pressure to drink

Outcomes: Self-reported RDD, DD

Evidence statement: The conclusion drawn from this review is that there is some evidence suggesting that this intervention is ineffective but it is not conclusive. 


All three programmes assessed by studies included in this review were delivered as part of a high school educational curriculum, only one was of Randomised Controlled Trial (RCT) design. One was designed to teach students physiological effects of alcohol, myths about alcohol use, and skills to resist peer pressure to drink, another aimed at “preparing them to cope effectively with peer pressures to misuse alcohol” (no further details given) and the third included a week-long module on injury control and crash safety information as part of a high school physics course.  The review authors concluded that the (educational) programmes aimed at reducing the likelihood that adolescents will drive or ride with a driver under the influence of alcohol were unsuccessful. They further suggest that in fact, results from these studies show that adolescent alcohol consumption actually increases with age, and increased knowledge regarding alcohol misuse negatively correlates with subsequent alcohol-related behaviour. All of these studies were of US based programmes.




















	
	Klassen TP et al. (2000). Community-based injury prevention interventions. The Future of Children 10 (1) : pp.83-110

(Type of Study: Systematic review)


	
	
	

	Education – alcohol consumption and drink driving, general population

For promoting the use of designated drivers:-
The use of population based campaigns and incentive programmes based in drinking establishments have inconsistent evidence of effect, tending towards no effect

For reducing alcohol consumption:-
Training programmes for servers of alcoholic drinks show some evidence supporting their use, but it is not conclusive

For reducing alcohol related crashes:-
Mass media campaigns show some evidence supporting their use, but it is not conclusive.


	
	
	

	Intervention: Promotion of the use of designated drivers through population-based campaigns and incentive programmes based in drinking establishments

Outcomes: Self-reports of frequency of designated driver selection before drinking begins, observation of self-identified designated drivers in drinking establishments, self-reports of alcohol-impaired driving or riding with an alcohol-impaired driver

Evidence statement: The evidence included in this review is inconsistent and it is not possible to draw a conclusion about the effectiveness of the intervention, but it tends towards no effect.


The review included sources published up to 2003. Interventions were aimed at whole populations although some were more targeted towards younger drivers/passengers, but not specifically, teenagers. The authors concluded that there was insufficient evidence to draw conclusions about the effectiveness of population-based campaigns promoting designated driver use. Studies of eight incentive programmes were reviewed, seven from the US and one from Australia. The authors conclude that, although there were a substantial number of studies of incentive programmes, which generally found small increases in the number of patrons identifying themselves as designated drivers, the extent to which these changes relate to actual designated driver use is unclear. The authors point out that it is not possible to estimate the public health effects of observed changes in the number of self-identified designated drivers without information on what their behaviour would have been in the absence of a designated driver programme. Their overall conclusion was that there is insufficient evidence to determine the effectiveness of incentive programmes to promote designated driver use and that it was difficult to draw conclusions about the public health benefits of this intervention. The authors point out that the studies included in this review evaluated the effects of specific designated driver programmes and did not assess the potential benefits and harms of designated driver use itself. They found that no study (to date of publication of the review) had evaluated whether the use of designated drivers actually decreases alcohol-related motor vehicle-related injuries although they suggest that there was indication that Blood Alcohol Content of designated drivers is generally lower than those of their passengers and also lower than those of other drivers who are not acting as designated drivers. The authors caution that this finding cannot be generalised and there is an indication from the review that the intervention may be less effective in males than females. 
	
	Ditter S et al. (2005). Effectiveness of Designated Driver Programmes for Reducing Alcohol-Impaired Driving: a systematic review. Am J Prev Med 28 (Supp) : pp.280-7

(Type of Study: Systematic Review)

	
	
	

	Intervention: Training programmes for servers of alcoholic drinks

Outcomes: Patron intoxication

Evidence statement: This review provides some evidence supporting the use of this intervention but it is not conclusive. 


The review included sources published up to 2000 and thus may be considerably out of date. The studies included were of whole populations and not just teenagers. The authors concluded that there is some limited evidence that intensive, high-quality, face-to-face server training, when accompanied by strong and active management support, is effective in reducing the level of intoxication in patrons. They point out though that these findings come from interventions delivered under near optimal conditions and it is not clear how they might generalise to larger scale community wide programmes over the longer term. The authors suggest that this type of training is more likely to have a desirable effect on alcohol-impaired driving if the affected patrons cease drinking or continue drinking in relatively safe environments after leaving the drinking establishment. They caution however, that only one study evaluated outcomes beyond a 3-month follow-up period, leaving the long-term effect of this intervention open to question.






	
	Shults RA et al. (2001). Review of evidence regarding interventions to reduce alcohol-impaired driving. Am J Prev Med 21 (4S): pp.66-88.

(Type of Study: Systematic Review [US Community Guide])

	
	
	

	Intervention: Mass media campaigns in relation to alcohol related crashes; various media covering  enforcement activity, legal consequences or social or health consequences 
	
Outcomes: Alcohol impaired driving, alcohol-related accidents

Evidence statement: This review provides some evidence supporting the use of this intervention but it is not conclusive. 


This review included studies published up to 2001 and therefore may be considerably out of date. It was focused on whole populations and not specifically teenagers. Included studies were from the US, Australia and New Zealand. The authors concluded that none of the studies reviewed provided unequivocal evidence that a given campaign actually reduced alcohol impaired driving (AID) or alcohol-related crashes, although there was some indication of an overall trend towards some beneficial effects. They observed no clear difference in effectiveness between campaigns that highlighted the legal deterrence of AID and those that highlighted the social and health consequences. The US Community Service Preventive Task Force (for which this review was undertaken)[footnoteRef:3] suggests that if they are to be used, mass media campaigns should be carefully planned and well executed; attain adequate audience exposure; and should be implemented in settings that have other ongoing alcohol-impaired driving prevention activities. [3:  Community Preventive Service Task Force.  Reducing Alcohol impaired Driving. Community Guide Systematic Reviews. 2000. Available at: http://www.thecommunityguide.org/mvoi/AID/index.html] 



















	
	Elder RW et al. (2004). Effectiveness of mass media campaigns for reducing drinking and driving and alcohol-involved crashes: a systematic review. Am J Prev Med 27 (1): pp.57-65.

(Type of Study: Systematic Review)




















	
	
	

	Education  - pre and newly qualified drivers

For reducing crash involvement:-

School based driver education (pre-driver) shows moderate to good evidence that it is unlikely to be effective

Pre and post licence driver training has inconsistent evidence of effect but it tends towards no effect.

Post licence driver education shows moderate to good evidence that it is unlikely to be effective

	
	
	

	Intervention: School-based pre-driver education (formal instruction combined with behind the wheel experience)
	
Outcomes: Teenagers involvement in road traffic crashes

Evidence statement: The conclusion drawn from this review is that there is moderate to good quality evidence that this intervention is unlikely to be effective.

 
This review included sources published up to 2006. Included studies focused on young people aged 15 to 24 years (but mainly involved studies of high-school students) who had not yet obtained a drivers licence. The authors concluded that there is no evidence that school-based driver education reduces teenage involvement in road traffic crashes and that driver education may encourage earlier licensing and therefore it may lead to a modest but potentially important increase in the number of teenagers involved in road traffic crashes. The three identified trials of driver education were conducted in Australia, USA and New Zealand, between 1982 and 1984, and the authors question whether their results can be generalised to contemporary driver education programmes in the UK given that there may be differences in intensity, inclusion of behind the wheel driver training and emphasis on taking the driving test. They suggest that for driver education to be effective in reducing crash involvement, any effect of early licensing must be offset by improved driving skills, if indeed teaching driving skills reduces road crash rates at all. 






	
	Roberts IG & Kwan I. (2008). School-based driver education for the prevention of traffic crashes. Cochrane Database Syst Rev Issue 3. 

(Type of study: Systematic Review [Cochrane])

	
	
	

	Intervention: Pre-and post-licence driver training: procedural and cognitive skills training
	
Outcomes:  Skill acquisition, driver’s hazard perception, crash rates

Evidence statement: The evidence included in this review is inconsistent and it is not possible to draw a conclusion about the effectiveness of this intervention, but it tends towards no effect.


This review included mixed study types published between 2001 and 2011, which evaluated training programmes conducted predominantly in the US, but also Australia and New Zealand. It focussed on young drivers aged 25 years or younger. Only one study reported on a UK based programme. Pre-licence training programmes aimed to develop the skills that are required to obtain a driver’s licence and drive safely, such as basic vehicle control and traffic assessment. Post-licence training programmes aimed to enhance skills that are considered relevant to crash prevention including skid control, hazard perception and advanced vehicle control skills. The review authors concluded that overall, research suggests that driver training focused on vehicle handling skills can improve young drivers’ vehicle handling, but does not make them safer drivers and whilst some cognitive skills training (such as that addressing hazard perception, situation awareness, resilience and insight) is encouraging, no published studies have directly tested the links between cognitive skills training and crash risk or other direct measures of on-road safety. Many of the included studies had methodological limitations, such as a lack of control groups, which limit the reliability and validity of evaluation results reported and the conclusion drawn by the authors.
	
	Beanland V et al. (2013). Is there a case for driver training? A review of the efficacy of pre- and post-licence driver training. Safety Science  51 (1): 127-37

(Type of Study: Literature review with appraisal of study quality)

	
	
	

	Intervention: Post-licence driver education: remedial training either by correspondence (manual/letter), group education or individual instruction, focusing on skills development and knowledge
	
Outcomes: Traffic offences, road traffic crashes, injury crashes (fatal and non-fatal)

Evidence statement: The conclusion drawn from this review is that there is moderate to good quality evidence that these interventions are unlikely to be effective.
	
This review included randomised control trials published up to 2005. Included studies focused on motor vehicle drivers (including motorcyclists), of all ages and driving experience, who held a valid driving licence. The review authors conclude that the studies reviewed provide no evidence that post-licence driver education programmes are effective in preventing road traffic injuries or crashes. They point out that although the results are compatible with a small reduction in the occurrence of traffic offences, this may be due to publication or other selection biases, or else to bias in the included trials. They suggest that because of the large number of randomised participants included in the meta-analysis the possibility of even modest benefits can be excluded, with reasonable precision. Although the authors pooled the data in a random effects meta-analysis, there was significant heterogeneity in several of the meta-analyses, and they point out that these should be interpreted with particular caution. The authors suggest that the observed heterogeneity may be due to differences in the study populations, in the types of education programmes, or in the way that the outcome data were defined and collected. The included trials ranged over a 40-year publication time span, all but four were of remedial driver education and only one was conducted outside the USA. As a result, the authors suggest that it may not be appropriate to generalise from this systematic review and make inferences about the effectiveness of present-day driver education programmes.


























	
	Ker K et al. (2003). Post-licence driver education for the prevention of road traffic crashes. Cochrane Database Syst Rev Issue 3.

(Type of study: Systematic Review [Cochrane])














	ENFORCEMENT

	
	

	Enforcement – licensing

For reducing crashes and casualties:-
Graduated Driver Licensing shows moderate to good evidence of effect

	
	
	

	Intervention: Graduated Driver Licensing for young people: US and Canadian schemes

Outcomes: crash rates, injury crashes and death crashes

Evidence statement: This review provides some evidence supporting the use of this intervention but it is not conclusive.

	
This review included sources published up to 2011 which evaluated interventions aimed at 16-18 year-olds. The studies were all conducted in the US or Canada and defined Graduated Driver Licensing (GDL) as a new law with a learner phase of at least 3-months plus an intermediate phase that restricts driving at night and/or restricts the number of passengers allowed. The review authors conclude that GDL implementation was associated with a 6% reduction in crash rates among 17 year olds. GDL implementation showed no association with crashes among 18 year old drivers. The authors clarify that this exploratory finding was based upon a sample of only four jurisdictions and should be treated with caution. It should be noted that use of meta-analysis to compute summary measures is problematic and the results should be treated with caution when, as is the case here, there are numerous potential sources of heterogeneity (variation in the results). The authors did however, conduct tests for heterogeneity. Significant heterogeneity was not detected for the 17 and 18-year old groups. The authors point out that another limitation of the meta-analysis was the small number of studies available with age-specific data for ages 17 and 18 years and thus their view is that all results for these ages are exploratory and that those for adolescents aged 18 years are particularly unreliable. The authors also point to the possibility of residual confounding; some traffic safety factors may affect adults and adolescents differently, and the ability to control for temporal trends was limited by the available data years in the original research; none of the studies selected for meta-analysis contained any information about the amount of driving done by adolescents.



	
	Zhu M et al. (2013). Graduated driver licensing and motor vehicle crashes involving teenage drivers: an exploratory age-stratified meta-analysis.  Inj  Prev 19 (1): pp.49-57.

(Type of study: Meta analysis)


























	
	
	

	Intervention: GDL for young people

Outcomes: Crash rates, injury crashes and fatal crashes, alcohol-related crashes

Evidence statement: The conclusion drawn from this review is that this intervention is supported by moderate to good quality evidence of its effectiveness.

Effect sizes: 

INJURY CRASHES - all teenage drivers (fatal and non-fatal injury): 

POPULATION-BASED RATES: Adjusted change first year post-GDL = 4% to 23% reduction, median 14%; Adjusted change beyond first year post-GDL = 7% to 36% reduction, median 20%
 
LICENSED DRIVERS RATES : Adjusted change first year post-GDL =17%; change beyond first year post-GDL not assessed

FATAL CRASHES - all teenage drivers:

POPULATION BASED RATES: Adjusted change first year post-GDL= 15% to 57% reduction, median 36%; Adjusted change beyond first year post-GDL = 2% increase to 18% reduction, median 30.5% reduction
[bookmark: CD003300-sec5-0016]
LICENSED DRIVERS RATES : Adjusted change first year post-GDL= 6% to 19% reduction, median 12.5%; Adjusted change beyond first year post-GDL = 18% reduction

	
This systematic review included sources published up to 2009 and examined studies which focused on young people aged under 20 years. For inclusion in the review GDL programmes had to have a minimum of three stages that allow the new driver to progress from lower to higher risk driving conditions: 1) an initial period limited to supervised driving, 2) an intermediate stage allowing for unsupervised driving under one or more conditions that involve lower risk, and 3) finally unrestricted full licensure. Lower-risk conditions during the intermediate stage included: night curfews, limited number of passengers, lower Blood Alcohol Content, roadway restrictions, or limitations on the number of violations, convictions, crashes, or demerit points. There is overlap in the studies included in this review and that by Zhu et al (2013) above but this review includes data from studies in Australia and New Zealand which were not included in Zhu et al (2013) analysis. In contrast to the analysis reported in the Zhu et al., (2013) review, the authors of this review did not conduct meta-analysis due to “...differences in study populations, methods of calculating rates, outcomes, and the interventions. Due to these reasons of comprehensiveness and appropriateness of methodology, the findings from this review have been given greater weight when drawing conclusions about the evidence of effectiveness of GDL. The authors of this review conclude that overall, the evidence indicates that GDL is effective in reducing crash rates of teenage drivers, although the magnitude of the reduction varies across studies. Results for all teenage drivers, rates per licensed driver, and rates adjusting for internal controls were generally reduced when comparing within jurisdictions. Smaller changes were observed for rates calculated using licensed drivers c.f. population as a denominator, which indicates the effect of factors other than the GDL. The authors point out that despite variation in the structure of the programmes the research shows that all appear to be having positive effects. The authors emphasise that context greatly influences the effect sizes reported by studies; changing from a very young licensing age with few licensing requirements for new drivers to a “good” GDL programme could produce a bigger effect than changing from an older licensing age with particular licensing requirements to a “marginal” GDL programme. Therefore, in a simple pre-post comparison (which many of the included studies used), the results would depend on both the pre-GDL licensing and the GDL licensing systems implemented. The authors note that a limitation of some of the studies was the relatively short period of time evaluated post-intervention and that often there were dramatic increases in licensing rates immediately before the implementation of a programme with a concomitant decrease immediately after.
	
	Russell  KF, Vandermeer B & Hartling  L. (2011). Graduated driver licensing for reducing motor vehicle crashes among young drivers. Cochrane Database Syst Rev Issue 10.

(Type of Study: Systematic Review[Cochrane])


	
	
	

	Intervention: GDL for young people: US and Canadian schemes

Outcomes: Fatal and injury crash rates

Evidence statement: This review provides some evidence supporting the use of this intervention but it is not conclusive. 

This review assessed evaluations of US and Canadian GDL programmes, thus again there will be overlap with Zhu et al (2013) and Russell et al (2011). The author concluded that despite differences between GDL programmes and in evaluation methodologies, there was a consistent impact on per capita reductions in crashes, as well as the injuries and fatalities of teen drivers, in states with GDL.  The author considered that overall, GDL programmes have reduced the youngest drivers' crash risk by roughly 20 to 40%. However, the focus of this review (and of the studies included by the author) was teen-drivers; six of the included studies presented data for 16 year olds only and all of the studies covered age-groups which included drivers younger than 17 years. 


	
	Shope J. (2007). Graduated driver licensing. Review of evaluation results since 2002. Journal of Safety Research 38 (2): pp.165-75.

(Type of study: Review of evaluation studies – uses systematic approach)


	
	
	

	Enforcement – drink drive laws

For reducing crashes and casualties:-

For drivers of all ages, enforcement of blood alcohol content laws, administrative licence suspension and zero tolerance laws show good evidence of effectiveness

Lower blood alcohol content laws for young or inexperienced drivers show moderate to good evidence of effectiveness

For drivers of all ages, random and selective breath testing have good evidence of effectiveness

For drivers of all ages, increased police patrols, with or without other interventions show inconsistent evidence but there is some evidence of effect

	
	
	

	Intervention: Blood Alcohol Content Law enforcement, Administrative License Suspension, Zero-tolerance Law for drivers of all ages

Outcomes: Driving behaviour, road traffic accident injuries and deaths

Evidence statement:  The conclusion drawn from this review is that these interventions are supported by good quality evidence of their effectiveness.

Effect size: Not calculated due to variability in outcome measures and study design.


Sources reviewed included those published up to 2008. This tertiary review looked at primary research and systematic reviews. This section summarises only the reviews’ findings from primary research (the systematic reviews they included are separately summarised in this evidence review). Overall, the review did not specifically focus on sources concerned with teenagers although some of the included studies did. As described by the authors, Administrative Licence Suspension (ALS) provides for the immediate (road side) suspension of the driving licence of those caught driving above the Blood Alcohol Content (BAC) limit or within a specified BAC level range below the legal limit. In principal, licence suspension can operate to deter drink-driving: in terms of threat of a penalty (temporary loss of licence), deterring offending drivers from engaging in further offences, and also providing a rapid response to offending behaviour and experience of the consequences (celerity). The laws provide for immediate ALS on failure to pass an alcohol breath test, however the nature of sanctions (including length of suspension) varies across jurisdictions. The authors conclude that: there is sufficiently strong evidence to indicate that publicity and visible, rapid enforcement is needed if BAC laws are to be effective; there is sufficiently strong evidence to indicate that lowering the BAC limit changes the drink-driving behaviour of drivers at all BAC levels; there is sufficiently strong evidence from good and high quality studies to show that ALS can help reduce road traffic injuries and deaths, providing a BAC limit is in place and that there is sufficiently strong evidence to indicate that Zero-tolerance laws can help reduce alcohol-related injuries and deaths. They suggest that overall, the evidence indicates that lowering the UK BAC limit from 0.08 to 0.05 is likely to reduce the number of alcohol-related deaths and injuries and that this could have an impact on the drink-driving behaviour of everyone who drinks alcohol, including those who tend to drink well above the current limit before driving. However, they point out that the effect of lowering the BAC limit (in terms of scale and sustainability) is likely to be dependent on increasing public awareness and understanding of BAC limits and rigour of enforcement strategies. 
It should be noted that much of the evidence included in this review is from the USA, Australia, and other European countries. The authors suggest that the potential added effect of ALS in the UK is uncertain, given the emphasis on rapid application of criminal sanctions here.
	
	Centre for Public Health Excellence. (2010). Review of effectiveness of laws limiting blood alcohol concentration levels to reduce alcohol-related road injuries and deaths. London: NICE.

(Type of Study: Systematic Review [NICE])

	
	
	

	Interventions: Lower BAC laws for young or inexperienced drivers

Outcomes:  Fatal and nonfatal injuries resulting from alcohol-related motor vehicle crashes.

Evidence statement: The conclusion drawn from this review is that this intervention is supported by moderate to good quality evidence of its effectiveness.

Effect size: Fatal crash outcomes (3 studies): 24%, 17%, and 9% reduction. Fatal and nonfatal injury crashes (2 studies): 17% and 3.8% reduction. Crashes in which the investigating police officer believed that the driver had been drinking alcohol: 11% reduction.


This review included sources published up to 2000 and might therefore be considerably out of date. Four of the six included studies were conducted in the US and two, in Australia. In the United States, lower BAC laws have typically applied to all drivers younger than the minimum legal drinking age of 21 years (BAC limit of 0.02 g/dL or less). In Australia, lower BAC laws apply either to all newly licensed drivers or to newly licensed drivers younger than a specified age. The review authors conclude that included studies provide some evidence that lower BAC laws are associated with declines in alcohol-related motor vehicle crashes (fatal crashes and fatal and nonfatal injury crashes).
	
	Shults RA et al. (2001). Review of evidence regarding interventions to reduce alcohol-impaired driving. Am J Prev Med 21 (45): pp.66-88.

(Type of Study: Systematic review [US Community Guide])



	
	
	

	Intervention: Publicised sobriety check-points (Random and Selective Breath Testing) for drivers of all ages

Outcomes: Incidence of drinking and driving, fatal and nonfatal injuries resulting from alcohol-related motor vehicle crashes

Evidence statement: The conclusion drawn from this review is that this intervention is supported by good quality evidence of its effectiveness.

Effect size: 
RBT median decrease all crashes=18% (fatal: 22% range for all=22% to 13%)
SBT median decrease all crashes=20% (fatal: 26% & 20%, range for all=27% to 13%) 


This review included sources published up to 2000 and so may be considerably out of date. The studies were conducted on interventions implemented at the city, county, state, and national level and were evaluated in rural areas, in urban areas, and in mixed rural and urban areas. The review evaluated programmes aimed at all drivers, not just teenagers. Two types of sobriety checkpoints were evaluated: Random Breath Testing (RBT) - all stopped drivers are given breath tests for blood alcohol concentration (BAC) levels. RBT is used in Australia and several European countries. With Selective Breath Testing (SBT) police must have reason to suspect that a stopped driver is intoxicated before a breath test can be requested. SBT is used in the United States and in the UK. The authors concluded that publicised sobriety checkpoint programmes are effective in reducing alcohol-impaired driving. The review authors concluded that both SBT and RBT checkpoints consistently resulted in decreased crashes; length of follow-up time ranged from 1 to 120 months (median, 14) and did not appear to influence the size of the declines. Although RBT checkpoints were found to have greater sensitivity in detecting drinking drivers than SBT checkpoints, this review found no evidence that their effectiveness for reducing alcohol-related crashes differed. The authors point out that none of the studies reviewed was designed to directly compare the effectiveness of RBT and SBT checkpoints, however, so these results should be interpreted with caution. They suggest that reported results may be most generalisable to larger-scale interventions. They also conclude that there was evidence of net cost-benefit.

The US Community Preventive Service Task Force (2012)[footnoteRef:4] maintained its conclusion that this intervention should continue to be recommended after reviewing additional materials published after this review, up to March 2012. [4:  Community Preventive Service Task Force. (2012). Reducing alcohol impaired driving: publicized sobriety checkpoint programs.] 

	
	Shults RA et al. (2001). Review of evidence regarding interventions to reduce alcohol-impaired driving. Am J Prev Med 21 (45): pp.66-88.

(Type of Study: Systematic Review [US Community Guide])























































	
	
	

	Intervention: Increased police patrols, implemented with or without other intervention elements

Outcomes: Alcohol-related traffic crashes and resultant injuries and fatalities

Evidence statement: The evidence provided by this review is inconsistent and it is not possible to draw a conclusion but there is some evidence of effect.


This review included sources published up to 2006. 91% were conducted in the United States, others were conducted in Australia, Ireland, and New Zealand. Studies were not specifically targeted at teenagers. The authors conclude that although studies examining increased police patrol programmes were generally consistent in reporting beneficial effects on traffic crashes and fatalities, study quality and reporting were often poor and so the evidence as a whole does not firmly establish whether increased police patrols, implemented with or without other intervention elements (such as sobriety check-points, special training and equipment, media, public education), reduce the adverse consequences of alcohol impaired driving. 













	
	Goss CW et al. (2008). Increased police patrols for preventing alcohol-impaired driving. Cochrane Database Syst Rev Issue 4. 


(Type of Study: Systematic Review [Cochrane])


	
	
	

	Enforcement - Safety belts

For reducing crashes and casualties:-
For drivers of all ages, enhanced enforcement of safety belt laws has some evidence of effect, but it is not conclusive


	
	
	

	Intervention: Enhanced enforcement of safety belt laws: increasing citations for violations, increasing officers on patrol, safety belt check points 
Outcomes: Safety belt use, injuries, fatalities

Evidence statement: This review provides some evidence supporting the use of this intervention but it is not conclusive.


This review included sources published up to 2000 and may therefore be considerably out of date. The interventions evaluated were not specifically targeted at teenagers. The authors conclude that the evidence indicates that enhanced enforcement programmes are associated with an increase in safety belt use and a decrease in injuries and that increases in safety belt use were similar for targeted patrols and supplemental patrols. They report that it was not possible to separate out the effects for the different components of the intervention.  However, they emphasise that almost half of included studies were of weaker methodological design (no comparator) which lessens the confidence which can be placed on these conclusions. They suggest that the long-term effects on seat belt remain open to question. 

The studies included in this review evaluated enhanced enforcement programmes conducted in a variety of settings in the United States and Canada (at the time of the review all current U.S. laws covered front seat occupants, but other provisions such as rear seat coverage, fines, affected age groups, type of enforcement, and exempted vehicles and drivers varied by state). 










	
	Dinh-Zarr TB et al. (2001). Reviews of evidence regarding interventions to increase the use of safety belts. Am J  Prev Med 21 (4:Suppl) : pp.48-65.

(Type of study: Systematic review [US Community)























	
	
	

	Enforcement – Speed limits

Reducing crashes and casualties:-
For drivers of all ages, speed cameras (fixed and / or mobile) show some evidence of effect (but it is not conclusive)


	
	
	

	Intervention: Speed cameras (all drivers)

Outcomes: Road traffic collisions, injuries, and deaths.

Evidence statement: This review provides some evidence supporting the use of this intervention but it is not conclusive.


This review included sources published up to 2010. Included studies were from diverse countries: one study each from Denmark, Finland, Germany, Hong Kong and Spain, two each from the Netherlands, New Zealand and Norway, three from Canada, five from the United States of America, six from the United Kingdom and 10 from Australia. Studies did not specifically target teenagers. The review authors concluded that, despite the methodological limitations and the variability in degree of “signal to noise” effect, the consistency of reported reductions in speed and road traffic crashes, as well as those resulting in road injuries and deaths, across all studies, show that speed cameras are a worthwhile intervention for reducing the number of road traffic injuries and deaths. However, the authors conclude that whilst the evidence base clearly demonstrates a positive direction in the effect, an overall magnitude of this effect is currently not deducible due to heterogeneity, lack of methodological rigour, the large number of potential confounding variables and the possibility of  ‘regression to the mean’ (where crash frequencies, at the time of a study, may have been at the high end of naturally occurring random fluctuations, and that in due course crash numbers would regress back to the mean) in some of the included studies. However, the review concluded that, considered together, the included studies met the first four and arguably five of the seven criteria listed in the Bradford-Hill guide for inferring a cause and effect relationship. 






	
	Wilson C et al. (2010). Speed cameras for the prevention of road traffic injuries and deaths. Cochrane Database Syst Rev Issue 11. 

(Type of Study: Systematic Review [Cochrane])




	
	
	

	Intervention: Speed enforcement  programmes incorporating fixed conspicuous cameras and/or speed-detection devices (all drivers)

Outcomes: Total crashes, total injury crashes

Evidence statement: The conclusion drawn from this review is that this intervention is supported by moderate to good quality evidence of its effectiveness.

Effect size: Site specific injury crash reductions estimated to range from 20% to 25% 


Intervention: Speed enforcement programmes incorporating mobile conspicuous and inconspicuous cameras and/or speed-detection devices and combined programmes incorporating fixed (including red light), speed-over-distance, and mobile camera enforcement (all drivers)
	
Outcomes: Total crashes, total injury crashes

Evidence statement: This review provides some evidence supporting the use of this intervention but it is not conclusive.
 

This review included sources published up to 2005. Four were from the UK (including one from South Wales), three from Australia, two from Canada and one each from the US, Norway, New Zealand and the Netherlands. The included studies did not specifically target teenagers. The authors of this review conclude that, on the basis of evidence from the best-controlled evaluation studies, injury crash reductions in the range of 20% to 25% appear to be a reasonable estimate of site-specific safety benefit from conspicuous, fixed-camera, automated speed enforcement programmes. They did not reach any firm conclusions regarding site-specific effects of mobile enforcement programmes. The authors’ estimates of system-wide crash reductions likely attributable to covert, mobile speed enforcement programmes were based on different subsets of crashes (daytime casualty crashes and daytime speed-related crashes) and were limited to two studies, but were in the range of 20% to 25%. One of the included studies was a large-scale evaluation of the National Safety Camera Programme in the UK which combined fixed (including red light), speed-over-distance, and mobile camera enforcement. Estimated reduction in personal injury crashes
was 33%; numbers killed and seriously injured were reduced by 40% on average, with higher reductions at fixed camera sites and in urban locations. A separate publication (Anderson and Moxham 2010 – see Evidence Summary Table) suggested the cost-benefit ratio of the UK National Safety Camera Programme (reporting in 2005) to be approximately 2.7:1.

	
	Thomas L et al. (2008). Safety effects of automated speed enforcement programmes. Critical review of international literature. Transportation Research Record. No. 2078 pp. 117–126.

(Type of Study: Systematic Review)



















	
	
	

	Intervention: Effectiveness of speed cameras (all drivers)

Outcomes: Road traffic collisions, injuries, and deaths.

Evidence statement: This review provides some evidence supporting the use of this intervention but it is not conclusive. 


This review concluded that research conducted to date (included sources were published up to 2004) consistently showed that speed cameras are an effective intervention in reducing road traffic collisions and related casualties. The authors point out however, that the level of evidence is relatively unreliable due to methodological limitations of the research designs. 

There was considerable overlap (50%) in the studies included in the review by Thomas et al., (2008) and those included in this earlier review and the most recent review (Wilson et al., 2010) also included many of the same papers. These three reviews should not therefore be considered independent in terms of the research they synthesised but they are independent assessments of the extant body of research at the time they were conducted. 






















	
	Pilkington P & Kinra S. (2005). Effectiveness of speed cameras in preventing road traffic collisions and related casualties: systematic review. BMJ 330 (7487):pp.331-334


(Type of Study: Systematic review )










	
	
	

	Enforcement – Red light cameras

Reducing crashes and casualties:-
For drivers of all ages, red light cameras show some evidence of effect (but it is not conclusive)


	
	
	

	Intervention: Effectiveness of red-light cameras (all drivers)

Outcomes: Total crashes, right-angle crashes, total injury crashes, red light violations

Evidence statement: This review provides some evidence supporting the use of this intervention but it is not conclusive.


This review included 10 controlled before-after studies from Australia, Singapore and the USA published up to 2004. None of the studies specifically targeted teenagers. After 1997, the published studies were only from the US.  The authors conclude that red-light cameras are effective in reducing total casualty crashes but that the evidence is less conclusive on total collisions, specific casualty collision types and violations, where reductions achieved could be explained by chance. The authors point out that most evaluations did not adjust for ‘regression to the mean’ spill-over effects, affecting their accuracy. 























	
	Aeron-Thomas AS & Hess S. (2005). Red-light cameras for the prevention of road traffic crashes. Cochrane Database of Syst Rev Issue 2.

(Type of Study: Systematic Review Cochrane)

	
	
	

	Enforcement - Ignition interlocks

Reducing recidivism for drink driving:-
For ‘driving whilst under the influence of alcohol’ offenders of all ages, there is evidence that ignition interlock installation has good evidence of effect, but only while the interlock is in place

Reducing alcohol related crashes:-
For ‘driving whilst under the influence of alcohol’ offenders of all ages there is evidence that ignition interlock installation has some evidence of effect (but it is not conclusive).


	
	
	

	Intervention: Ignition interlock installation for ‘driving whilst under the influence of alcohol’  offenders

Outcome: Re-arrests for driving whilst under the influence of alcohol

Evidence statement: The conclusion drawn from this review is that this intervention is supported by good quality evidence of its effectiveness on ‘driving under the influence of alcohol’  recidivism (whilst the intervention is in place).

Effect size: 1st time offenders: relative reductions 40% (1 study), 61% (1 study); Repeat offenders: relative reductions 22% (1 study), 65% (1 study), hazard ratio 0.59 (all offenders 0.65) (1 Study)
Installation c.f. non-installation: median relative risk of 0.25 (Inter-quartile Interval 0.18-0.46) (9 studies).


Intervention: Ignition interlock installation for ‘driving whilst under the influence of alcohol’  offenders

Outcome: Alcohol-related crashes

Evidence statement: This review provides some evidence supporting the use of this intervention for reduction of alcohol related crashes but it is not conclusive.


This review updates a Cochrane review published in 2004 (Willis et al., 2004 – see Evidence Summary Table) and included the 11 studies from the prior review, plus four more recent studies published through to 2007. Two studies were from Canada, three from Sweden and six from the US. Included studies did not specifically focus on teenage drivers.  The authors conclude that ‘driving whilst under the influence of alcohol’ (DWI) offenders who have ignition interlocks installed in their vehicles are at substantially lower risk for recidivism than those who have had their licenses suspended either after being deemed ineligible for an interlock or deciding not to have one installed. However, they also conclude that the experience of being enrolled in an ignition interlock programme by itself does not generally lead to long-term changes in the propensity to drink and drive that last beyond the period of interlock installation. It should be noted however that only one of the included studies is of RCT design and the majority of the results may therefore be subject to bias, thus reliability of the findings is somewhat compromised. Further, the authors report that the one RCT, whilst more robust in design and therefore producing more reliable results,  involved participants which might be considered more motivated than the general population of offenders thus limiting the generalisation of the findings from that study.  The authors conclude that the small number (three) of included studies that examined the association between interlock participation and crashes indicated that the interlock groups were involved in more reported total crashes than comparison groups with suspended licenses. However, they may not be involved in more crashes than the general driving population and the authors report that there is no such increase for alcohol-related crashes. The authors suggest that to maximise public health impact, interlock programmes will need to ensure that a higher proportion of these offenders actually have interlocks installed. 

The studies included in this review primarily evaluated interlock programmes that were directed to “hardcore” drinking drivers and enrolled a relatively small subset of all DWI offenders. They did not specifically look at teenagers.









	
	Elder RW et al. (2011). Effectiveness of ignition interlocks for preventing alcohol-impaired driving and alcohol-related crashes. Am J Prev Med 40 (3): pp.362-76.

(Type of Study: Systematic Review [US Community Guide)
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	ENGINEERING

	
	

	Engineering interventions

No reviews were included which assessed studies of engineering interventions relevant to reducing deaths of teenagers in motor vehicles.


	
MULTI-COMPONENT

	
	

	Multi-component interventions

Reducing alcohol related crashes:-
For drivers of all ages, multi-component interventions with community mobilisation show inconsistent evidence but there is some effect

Reducing injury rates:-
For children and adolescents, multi-component interventions with community mobilisation has inconsistent evidence of effect but it tends towards no effect


	
	
	

	Intervention: Multi-component interventions with community mobilisation (reduced marketing of alcohol, responsible beverage service training, sobriety checkpoints, public education, media advocacy)

Outcomes:  Alcohol-related motor vehicle crashes (including proxy measures): fatal and injury crashes, late night and weekend single car crashes 

Evidence statement: The evidence provided by this review is inconsistent and it is not possible to draw a conclusion, but there is some evidence of effect.


This review included sources published up to 2005 which 
reported on six programmes conducted in the U.S. between 
1988 and 2001. The multi-component programmes evaluated generally included a combination of efforts to limit access to alcohol (particularly among youth): reduced marketing of alcohol, responsible beverage service training, sobriety checkpoints or other well-defined enforcement efforts, public education, and media advocacy designed to gain the support of both policymakers and the general public for reducing alcohol-impaired driving. The authors concluded that none of 
the studies provided unequivocal evidence that a given programme reduced alcohol-related crashes and there is 
limited applicability of the findings beyond the specific 
populations studied.






	
	Shults RA et al. (2009). Effectiveness of multi-component programmes with community mobilization for reducing alcohol-impaired driving. Am J Prev Med 37 (4): pp.360-71.

(Type of Study: Systematic Review [US Community Guide])




4	Conclusions 

How effective are measures/ interventions in preventing motor vehicle deaths in teenagers? 

There is a substantial amount of systematic review level evidence available in relation to interventions for safer road use by young people. However, these have found that few interventions have high quality, robust and consistent evidence of positive effects on road crashes and casualties amongst all drivers and even fewer have specifically assessed the effect on teenage deaths in motor vehicles. The quality and consistency of the primary evidence has been taken into account in drawing conclusions about the effectiveness of interventions. 

A substantial amount of the reviewed research has been conducted in the USA (also Canada, New Zealand and Australia) and there is relatively little from Europe. The majority of interventions reviewed were either education or enforcement / legislation based. No engineering interventions relevant to the objectives of this review were identified. A substantial proportion of the reviewed research is concerned with alcohol related interventions, with less reviewed evidence focusing on speed (an important element in teenage motor vehicle deaths). Much of the research relates to whole (driver) populations and is not specifically focused on teenagers. Evidence on the long-term effects of interventions is often lacking. 

Of the evidence reviewed which was specifically concerned with reducing motor vehicle injuries and deaths in teenagers, some of the most compelling relates to enforcement / legislation type approaches such as GDL and lower BAC laws for young and inexperienced drivers, both of which show moderate to good effectiveness in reducing crashes and casualties amongst young people. A key element of GDL is the multi-stage approach, with the inclusion of specific driving provisions at one or more of the stages, which allows the new driver to progress from lower to higher risk driving conditions. In some GDL programmes these provisions include a zero or lowered BAC limit, night-time driving curfews or a restriction on passenger numbers. The relative contribution of different provisions within a GDL programme was not discernable from the evidence reviewed and Russell et al., (2011) in their Cochrane review concluded that the individual provisions may be less important than the overriding principle of gradually introducing new drivers to higher risk situations as they acquire more driving experience. 

The only other intervention which is aimed specifically at teenagers and which shows moderate to good effectiveness, is school-based education aimed at reducing riding with drinking drivers, a risk factor for teenage deaths in motor vehicles. 

Of the interventions aimed at drivers of all ages (including teenagers), enforcement of BAC laws, including through publicised random and selective breath-testing, shows good effectiveness in reducing crashes and casualties and installation of ignition interlocks show good effectiveness in reducing drinking whilst under the influence of alcohol recidivism. 




What aspects of interventions produce heterogeneity in results and how might this impact upon implementation in Wales?

Authors of systematic reviews have pointed to considerable potential sources of heterogeneity in the findings of the primary research reviewed, arising from differences in study populations, methods of calculating rates, outcome measures and in the interventions implemented. This, together with variations in cultural and environmental context such as legal learner and full driving age, minimum legal drinking age, speed limits, maximum BAC, extent to which legislative enforcement is carried out and insurance requirements, means that the extent to which  the findings of the research can be generalised, needs consideration. The question to ask is, whether there are any good reasons why an intervention would not work in the UK and specifically in Wales? Given that the same risk factors that gave rise to a specific intervention being implemented elsewhere, also exist in the UK. then it is reasonable to suggest that an intervention, for which there is good quality and consistent evidence of effectiveness from a number of different countries and contexts, would also work in the UK. 

Even though there may be good evidence of effectiveness for interventions implemented elsewhere, it is important that their implementation in Wales is still evaluated. The extent of this evaluation must be guided by the fidelity with which the intervention is implemented in any given context.


Limitations of the review

There are a number of limitations to the approach taken for this review, which it is important to consider when interpreting the findings of this evidence review:
· This is not an extensive review of all of the evidence, only secondary sources of evidence have been reviewed and although only good quality systematic reviews have been included, it is still possible that some sources of primary evidence will have been  missed
· Given that some of the sources were conducted as far back as 2000 it is possible that more recent primary research will not have been included
· The nature of the sources used mean that innovative technologies and novel approaches which have yet to be formally evaluated and published are less likely to have been included
· The evidence grades assigned to different interventions are designed to give an indication of the strength and direction of the evidence as reviewed by secondary source authors; the quality assessment of the primary research studies included within the reviews is that of the secondary source reviewers
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Annex 1: Grading scheme for evidence of effectiveness
	A. This intervention is supported by good quality evidence of its effectiveness 
	NICE Recommended Intervention/systematic review, of moderate to good quality studies, with meta-analysis of majority of studies favouring intervention effect

	B. This intervention is supported by moderate to good quality evidence of its effectiveness
	Systematic review of moderate to good quality studies with  majority demonstrating positive effect

	C. There is some evidence supporting the use of this intervention but it is not conclusive
	Systematic review of moderate to poor quality studies with majority favouring intervention

	D. The evidence is inconsistent and it is not possible to draw a conclusion but there is some evidence of effect
	Systematic review with significant weakness and high risk of bias (positive results) or review of moderate quality with inconsistent findings in favour of the intervention

	E. There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this would apply particularly to pilot or novel interventions)
	Moderate to good quality systematic review of observational or qualitative studies which suggest that the intervention addresses a significant risk factor or determinant of the behaviour of interest

	F. The evidence is inconsistent and it is not possible to draw a conclusion but it tends towards no effect
	Systematic review with studies judged as significant weak/risk of bias (evidence of no effect) or review of moderate quality studies with inconsistent findings in favour of no effect

	G. There is some evidence suggesting that this intervention is ineffective but it is not conclusive
	Systematic review of moderate to poor quality studies with majority favouring no effect

	H. There is moderate to good quality evidence that this intervention is unlikely to be effective
	Systematic review of moderate to good quality studies with majority in favour of control/no effect

	K. There is high quality evidence of ineffectiveness or a specific recommendation that these interventions should not be introduced in the UK
	NICE specifically recommends this intervention should not be adopted or there is high quality review level evidence from meta-analysis of good quality studies that demonstrates no effect

	L. Evidence about the effectiveness of the intervention is lacking.
	Systematic review or NICE guidance which concludes that no reliable evidence of effectiveness of ineffectiveness, is available


Appendix 1: Protocol for Evidence Review

1     Background
The CDR Programme will involve the undertaking of Thematic Reviews into specific categories of child deaths. Thematic Reviews will collate and interpret data on identified cases relevant to the theme of the review and will also consider background information, the policy context and research evidence of effective approaches to prevention, before making recommendations and identifying learning points. The purpose of this protocol is to set out the process to be followed for collating and assessing the research evidence to be fed into the Thematic Review of deaths of teenagers aged 13 to under 18, in motor vehicles. 
Review Team:
Teri Knight, Consultant in Public Health, Public Health Development Directorate
Dinah Roberts, Library & Knowledge Management Service, Public Health Wales Observatory
Expert consultants to the Review Team: Ciaran Humphreys, Sarah Jones, Nicola Christie. 
2     Objective
To identify measures/ interventions which have potential for preventing motor vehicle deaths in teenagers.
3     Purpose
To provide a high level review of the literature for the Thematic Review Expert Panel, following a prototype process for CDR Evidence Reviews.
[bookmark: _Toc353976207]4     Methods
The review will be conducted in two stages:
4.1     Stage 1: Scoping
The objective of this stage of the review process is primarily to ‘scope’ the evidence of effectiveness review. Thus, a prototype search strategy is developed which aims to identify key published and unpublished/grey literature which will: 
· Inform the development of a conceptual framework for the review [if appropriate]
· Assess the volume of evidence relevant to the Thematic Review
· Identify known risk factors for teenage deaths in motor vehicles
· Identify potential interventions/measures
· Identify relevant outcome measures

Using the scoping information gleaned from the above, to: 
· Define the scope of the evidence review
· Finalise and format the question for the review
· Develop a search concept model/framework [PICO or SPICE, ECLIPSE as appropriate] for the question
· Develop a  search strategy for the evidence review

The sources retrieved will provide material for a brief background section of the report, which will describe the key policy and wider context for the Thematic Review, but it is expected that subject experts involved in the Thematic Review will also contribute to this section.
4.1.1   Scoping search strategy
A limited number of key sources will be searched / scanned such as the Cochrane library, NICE public health guidance, World Health Organisation (WHO), Health Evidence Canada, Centre for Reviews & Dissemination (CRD). Specialist sources such as Collaboration for Accident Prevention & Injury Control (CAPIC), SafetyLit, Injury Observatory of Britain & Ireland (IOBI), European Road Safety Observatory and BRAKE’s Road Safety Library. Welsh Government and corresponding parts of home countries government departments, including the Department for Transport, Road Safety Research report will also be searched. GOOGLE will be used to identify grey literature such as reviews undertaken by academic research departments, road safety organisations in other countries.
There is no formal search methodology for this stage. General search terms to be used:  road traffic, motor vehicle, car, death, fatality/fatalities, teenager/s adolescent/s, young, youth, driver/s passenger/s, novice.
Thematic Review Programme members and expert panel are asked to submit knowledge to this scoping.
4.1.2   Scoping inclusion/exclusion criteria		
Include:	Systematic reviews[footnoteRef:5], expert designated “evidence” reviews and international public health guidance [5:  Systematic review: a literature review, which has an a priori protocol for addressing an explicit question, systematic search strategy, inclusion/exclusion criteria, critical appraisal and synthesis  which includes information from primary research.] 

          	Policy documents and official statistics
Exclude:	Primary research, non-systematic literature reviews or reports which do not follow a robust methodology for forming conclusions about evidence
The searcher will not apply any language, geographical or date restriction.
 4.1.3  Scoping process
The review team will identify sources which meet the scoping inclusion/exclusion criteria and will extract relevant information which informs the context to and scope of, the evidence of effectiveness review. 
4.1.4  Scoping outputs
Background context section for final Evidence Review report
Protocol for evidence of effectiveness review
4.2     Stage 2: Evidence of effectiveness review

This protocol for the evidence review is a finalised version following conclusion of scoping and incorporation of comments from the subject experts. 
 4.2.1 Review questions
Primary review question: How effective are measures/ interventions in preventing motor vehicle deaths in teenagers?
Secondary question: What aspects of interventions produce heterogeneity in results and how might this impact upon implementation in Wales?
Potential effectiveness of an intervention in Wales may vary due to differences in, for example,  legislation i.e. age at which persons may begin driving or drinking alcohol, or to differences in the detail of interventions i.e., Graduated Driving Licensing (length of the learner and intermediate phases, minimum age for learner, intermediate and full licence, passenger restrictions, night time restrictions and zero Blood Alcohol Concentration (BAC), different learner processes, number and stages of testing, restrictions placed on young drivers, level of enforcement and application of penalties). Thus although certain interventions may be found to be effective in the place of study, effectiveness in Wales may be compromised due to such differences.








4.2.2 Search concept model/framework:
	
	Population/
Problem/
Patient
	Intervention or Exposure 
	Comparison/
Control
	Outcomes/
Effects[footnoteRef:6] [6:  These may be expressed as rates: denominators may vary- may be population groups or number of licensed drivers. Rates may be age-restricted.] 


	From the research question
	Teenagers
[13 to <18 year olds] 

Drivers & passengers

Learner
	Measures/ interventions which are effective in reducing motor vehicle deaths
Exposure =Risk factors
	Not specified – a range of comparators might be specified in the systematic reviews included i.e. no specific intervention, usual practice, alternative intervention
	Effect on reduction in fatalities
Effect on reduction in injuries
Effect on reduction in crashes
Improved safety measures: use of seat belts/restraints 
Risk reduction: avoidance of overcrowding in cars[footnoteRef:7], reduced use of alcohol/psychoactive drugs (including alcohol), reduced mobile phone use [7:   (i) more passengers than there are seats (tends to be an issue in specific groups )
     (ii) more passengers than the driver is capable of dealing with (varies according to age of driver and age of             
     passengers). ] 

Attitude of parents and teenagers

	Synonyms
	Adolescent*,
Car occupants
Learner drivers
New drivers
Novice drivers
Occupants
Passenger
Teenage drivers
Teenager*
Young adult drivers
Young drivers

	BAC, 
Breath Alcohol Concentration testing
Driver education
Enforcement
Extended learning phase
GDL/ GDLS
Graduated Driving Licensing
Night-time driving restrictions
Passenger restrictions
Risk reduction
Road safety
Safety measures
Seat belt*
Structured Licensing
Supervised driving
Teenage driving restrictions
Telematic e.g. ‘Black Box’ (“Little Squealer”)
Training
Zero alcohol/drugs
	
	Attitude change
Behaviour change
Crash rate reduction
Crash reduction
Death reduction
Decreased rates of death, crashes, injury
Fatality reduction
Injuries/ Injury prevention
Reduced Mortality
Risk reduction
Safety measures


	MeSH/
Thesaurus terms
	crash or collision.mp.tw
Exp automobile driving/
(automobile or vehicle? Or motor or transport
Exp cause of death/ or mortality/ or exp death/
Young Adult
Adolescent
Automobile Driving
Exp adolescence/ or teen$.mp or you$.mp
	Licensure
	
	



4.2.3  Search strategy:

Electronic searches
For an unbiased assessment, this search needs to be as comprehensive as possible. The following databases will be searched:

Health
Campbell Library
Cochrane Library
CRD databases including PROSPERO [Register of Systematic reviews in progress]
Embase
Health Evidence Canada
HMIC
Medline
NICE public health guidance
PsycInfo
Pubmed
The Community Guide – Motor Vehicle Related Injury Prevention


Transport 
TRID (OECD database includes TRIS, ITRD, ATRI)

Specialist databases
CAPIC
SafetyLit

Meta search engines
GOOGLE/GOOGLE scholar

Hand-searching if time allows – exclusion of this should not introduce bias as it is considered that accessing ‘SafetyLit’ will provide a comprehensive collation of recently produced papers, frequently cited journals, electronic table of contents and recent papers which may not yet have been indexed on electronic databases. Tertiary reviews will be hand-searched to identify relevant systematic reviews which may have not been located by the search.
Search terms
See search results cover sheet for full search strings
Sensitive search , using database subject headings – MESH, EMBASE, HMIC and wide ranging free text , keywords and synonyms.
For the purpose of this search a standardised search filter will be used across the databases.	
Limits
Follow up of reference lists - Time constraints mean this is not possible for this review.

Language limits – None imposed but resource constraint may restrict the examination of non-English language full-texts.

Publication date limits – 2000 for database searches. 

Reference Management
A Reference Manager database will be created to manage the search results.
References submitted by expert group will be annotated as such on database.

4.2.4  Inclusion/exclusion criteria:
Types of studies: 
Include: Systematic reviews, NICE or other international guidelines
Exclude: Primary research papers, non-systematic literature reviews, tertiary reviews 

Types of participants: 
Include:  Sources should cover research studies including teenagers aged 13 to 
     < 18 years
Exclude: Papers only considering data from studies of subject outside of this age 
              range

Types of interventions: 
Include: Graduated Driver Licensing, driver education – pre-driver and post-
    licensing, implementation/enforcement of legislation
Exclude: Seat belt, mobile phone or other current UK legislation per se
Types of outcome measures:
Include: Reduction in rates of fatalities, injuries, crashes, or improved   safety measures, or risk reduction, or attitudes of parents or teenagers
Exclude: Other outcome measures

Two reviewers independently undertook the inclusion/exclusion process. There were no disagreements to resolve.  Following peer-review one further exclusion was made with full agreement with both reviewers.
4.2.5  Critical appraisal
Due to the time restriction imposed for this review, only systematic reviews from sources which use methodology recognised as robust will be included in this review. No formal critical appraisal of included systematic reviews will therefore be undertaken, although any quality issues identified by the reviewers will be noted in the Evidence summary Table. The conclusions drawn for this evidence review will be informed by the systematic review authors’ conclusions as to the quality and reliability of the primary research evidence. A ‘traffic light’ grading scheme will be used to indicate this in the Evidence Summary Table (see Annex 1).
	
4.2.6 Data extraction
Reference Manager will be used to create an Evidence Summary Table (Technical Report).[footnoteRef:8] Data will be extracted by one reviewer. Time constraints do not allow for a formal repeatability check to be undertaken however the expert consultants to this evidence review will check that the conclusions drawn appear consistent with the content of the included sources, to the extent of their knowledge. Disagreements will be resolved through discussion between the reviewer and the expert consultants. [8:  N.B. It was not practical to use Reference Manager Database Evidence Table Out-put Style for this piece of work. ] 


4.2.7 Synthesis
Narrative synthesis will be undertaken. A set of conclusions will be drawn in order to inform the recommendations to be made by the Expert Panel. 

4.2.8 Outputs
Search results record
Inclusion/exclusion table
Evidence Summary Table
Final report 
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Appendix 3: Inclusion-exclusion Table 
Criteria applied:		Source types:	Include: Systematic reviews, subject expert designated evidence reviews, NICE, international guidelines 
Exclude:  Primary research, non-systematic literature reviews, discussion papers, service reviews
Population:	Include: Sources which assess measures relevant to deaths/injury (in motor vehicles) of teenager 13<18 years s who are passengers/ drivers
					Exclude: Sources which only consider measures relevant to deaths/injury of children aged under 13 or adults aged 18+
Interventions:	Include: Measures to reduce death or risk or death, measures to implement/enforce legislation/policy
					Exclude: Legislation/policy per se
Outcomes: 	Include:  Decreased rates of deaths, injury, crashes, improved safety measures, reduced risk factors, changed attitudes
					Exclude: Other than the above

1. References are numbered to enable cross-referencing within this table.
2.  Nomenclature for type of source:	
Literature review= non-systematic ‘traditional’ review which does not aim to answer an explicit question about impact or effectiveness, does not include detailed methodology for searching, inclusion criteria, does not critically appraise included studies and conclusions are not moderated by quality of included studies. Often these may draw on both primary and secondary (other reviews) research.
Systematic review= a review, which has an a priori protocol for addressing an explicit question, systematic search strategy, inclusion/exclusion criteria, critical appraisal and synthesis and which includes information from primary research. Not all such reviews will be termed ‘systematic review’, in which case they will be referred to as a ‘review which follows SR principles’. Only those which contain all the core elements would be included in this category.
Systematic review of reviews= a review which follows the SR methodology but includes only secondary sources such as SRs
Guideline = draws on the above types of source to generate recommendations or suggests modes of operation or practice.
Discussion paper = does not set out to ‘answer’ a specific question about effectiveness or impact but to explore an issue.

	
			Reference1
	Type of source2
	Include?
	Reasons for exclusion
	Notes

	1. 
	Aeron-Thomas AS & Hess S. (2005). Red-light cameras for the prevention of road traffic
crashes.
	Systematic review (Cochrane)
	Yes
	
	

	2. 
	 Ameratunga S, Hijar M & Norton R. (2006). Road-traffic injuries: confronting disparities to address a global-health problem. 
	Literature review 
	No
	The review does not focus on assessing effectiveness of interventions relevant to question and concentrates on the issue of RTA in low- and middle-income countries.
	Contains data comparing RTAs across countries including the UK and also discusses inequalities in RTA deaths across demographic groups and countries.

	3. 
	Anderson R & Moxham T. (2010). Preventing unintentional injuries in children: Systematic review to provide an overview of published economic evaluations of relevant legislation, regulations, standards, and/or their enforcement and promotion by mass media
	Systematic Review –Economic evaluation (NICE)
	Yes 
	
	Informs NICE guidance Ref  45 – uses the same sources of evidence as ref 4

	4. 
	 Anderson R & Moxham T. (2009). Strategic and regulatory frameworks for guiding, enforcing or promoting activities to prevent unintentional injury to children and young people in the road environment: An overview and synthesis of evidence relating to strategies and frameworks for planning, implementing, enforcing or promoting activities to prevent unintentional injury to children and young people on the road: legislation, regulation, standards and related strategies focusing on the design and modification of highways, roads or streets .
	Tertiary review (NICE)
	No
	Includes 3 systematic reviews which are separately included in this table (Ref 50: Pilkington & Kinra 2005, Ref 74: Thomas et al 2008, Ref 87: Wilson et al 2006).
	

	5. 
	 Beanland V et al. (2013). Is there a case for driver training? A review of the efficacy of pre- and post-licence driver training.
	Literature review
	Yes
	
	Does not follow SR steps explicitly (no search strategy, inclusion criteria or systematic critical appraisal) but does comment on quality of studies and conclusions directly refer to study quality limitations. Included as addresses driver education for which there are only two other references and as this is a recent review.
Submitted by SJ

	6. 
	 Berg HY. (2006). Reducing crashes and injuries among young drivers: what kind of prevention should we be focusing on?
	Discussion paper
	No
	Does not assess effectiveness of relevant interventions.
	Discusses the usefulness of a model (GDE) for informing development of interventions.

	7. 
	 Cattan M et al. (2008). Child- parent interaction in relation to road safety education: Part 1.
	Critical literature review
	No
	Does not assess effectiveness of relevant interventions.
	This is in part, a tertiary level review which includes reviews and primary research. The reviews it includes have been separately assessed (RoSPA 2002, Simons-Morton and Hartos 2003)

	8. 
	 Centre for Public Health Excellence.  (2010). Review of effectiveness of laws limiting blood alcohol concentration levels to reduce alcohol-related road injuries and deaths.
	Systematic review
	Yes
	
	

	9. 
	 Chamberlain E, Solomon R. (2008). Zero blood alcohol concentration limits for drivers under 21: lessons from Canada.
	Literature review
	No
	Does not systematically assess evidence of effectiveness 
	

	10. 
	 Charman S, Smith L & North R. (2011). Road safety priorities for high risk groups in Northern Ireland.
	Service review
	No
	Does not systematically assess evidence of effectiveness
	

	11. 
	 Community Preventive Service Task Force.  (2000). Reducing alcohol impaired driving. Community guide systematic reviews.
	Recommendations based on an SR
	No
	
	Refer to recommendations -  but don’t count as one SR – use refs  18, 20,21,22, 58, 61

	12. 
	 Community Preventive Service Task Force. (2000).  Guide to community preventive services. Use of safety belts. Enhanced enforcement programmes,
	Recommendations based on an SR
	No
	
	Refer to recommendation but don’t count as SR – use ref 17

	13. 
	 Community Preventive Service Task Force. (2000). Guide to community preventive services. Reducing alcohol-impaired driving. School-based programmes.
	Recommendations based on an SR
	No
	
	Refer to recommendation but don’t count as SR – use ref  21

	14. 
	 Community Preventive Service Task Force. (2000). Guide to community preventive services. Reducing alcohol-impaired driving: lower BAC laws for young or inexperienced drivers.
	Tertiary review includes SRs
	No
	
	Refer to recommendation but don’t count as SR – use ref 58

	15. 
	 Corden T et al. (2009). Graduated driver licensing policy in the Great Lakes States: Current benefits and future potential.
	Secondary  research
	No
	Not a systematic review – used data from 6 Great Lakes States GDL programmes to calculate fatal and injury crashes avoided
	

	16. 
	 D'Angelo LJ &  Halpern-Felsher BL. (2008). From the exam room to behind the wheel: can healthcare providers affect automobile morbidity and mortality in teens?
	Literature review
	No
	Not a systematic review Focuses on role of healthcare providers rather than effectiveness of interventions 
	


	17. 
	 Dinh-Zarr TB et al. (2001).Reviews of evidence regarding interventions to increase the use of safety belts.
	Systematic review
	Yes
	
	Relates to ref 12

	18. 
	Ditter S et al. (2005).  Effectiveness of designated driver programmes for reducing alcohol-impaired driving.
	US Task Force on Community Preventive Services Systematic Review
	Yes
	
	One of the SRs informing the Community Guide Recommendations at ref 11

	19. 
	Dowswell T & Towner E. (2002)  Social deprivation and the prevention of unintentional injury in childhood: a systematic review
	Discussion paper
	No
	Draws on a systematic review which is already included (Towner et al 2001)
	

	20. 
	Elder RW et al. (2004). Effectiveness of mass media campaigns for reducing drinking and driving and alcohol-involved crashes.
	Systematic review
	Yes
	
	Relates to ref 11

	21. 
	 Elder RW et al. (2005). Effectiveness of school-based programmes for reducing drinking and driving and riding with drinking drivers.
	Systematic review
	Yes
	
	Relates to ref 11 and 13

	22. 
	 Elder RW et al. (2011). Effectiveness of ignition interlocks for preventing alcohol-impaired driving and alcohol-related crashes.
	US Task Force on Community Preventive Services Systematic Review
	Yes
	
	One of the SR informing recommendations in ref 11

	23. 
	 Engstrom I et al. (2003). Young novice drivers, driver education and training.
	Literature review
	No
	Has a basic search strategy but no critical appraisal
	

	24. 
	 Evans CA et al. (2001). Motor-vehicle occupant injury: strategies for increasing use of child safety seats, increasing use of safety belts, and reducing alcohol-impaired driving.  
	Supplementary report to refs 9,10,11
	No – not as a separate source
	
	Contains additional information relating to implementation of the interventions recommended by the US Community Services Preventive Task Force Guide

	25. 
	 Ferguson S. (2003).  Other high-risk factors for young drivers--how graduated licensing does, doesn't, or could address them.
	Literature review
	No
	Paper examines the risk factors underlying high crash rates of young drivers and assesses the extent to which existing graduated licensing programmes address these risks and whether improvements to these programmes should be considered.
	

	26. 
	 Gillan JS. (2006). Legislative advocacy is key to addressing teen driving deaths.
	Discussion paper (with elements of literature review)
	No
	Does not systematically assess effectiveness of interventions.
	

	27. 
	 Goss CW et al. (2008). Increased police patrols for preventing alcohol-impaired driving.
	Systematic review
	Yes
	
	

	28. 
	 Grabowski D, Morrisey MA. (2001). The effect of state regulations on motor vehicle fatalities for younger and older drivers: a review and analysis.
	Literature review
	No
	Discusses effects of US various policy measures on motor vehicle crashes.
	

	29. 
	 Graham T. (2004). Parental attitudes to road safety education: research findings.
	Literature review
	No
	No methodology described. Does not appear to systematically assess effectiveness of interventions.
	

	30. 
	 Hartling L et al. (2004).  Graduated driver licensing for reducing motor vehicle crashes among young drivers.
	Systematic review
	No
	
	Updated - ref 53

	31. 
	 Hartos J. (2005). Secondary review of data from Teen Driver Licensing Programme Survey--2005
	Primary research
	No
	Not a review of effectiveness of interventions
	

	32. 
	 Hollingworth W et al. (2006).  Prevention of deaths from harmful drinking in the United States: the potential effects of tax increases and advertising bans on young drinkers.
	Modelling study
	No
	Estimates the impact of interventions to reduce the prevalence of drinking among youth on subsequent drinking patterns and alcohol-attributable mortality – only seems to be looking at impact on adult mortality.
	

	33. 
	 Hugeuenin R. (2010). Accident risk of young drivers - review and ideas on effective counter-measures.
	Literature review
	No
	English abstract suggests this is a literature review.
	In German. 

	34. 
	Hunter K & Elkington J. (2007). Report on available evidence about preventing injury to young people including a systematic review of the evidence preventing work and sports related injury to young people aged 15 to 24 years.
	Tertiary review
	No
	Includes 5 reviews, all already in this table. 

	

	35. 
	 Isler RB. (2011). Effects of higher-order driving skill training on young, inexperienced drivers' on-road driving performance.
	Primary research
	No
	Not a review of effectiveness of interventions
	Submitted by SJ

	36. 
	 Juarez P et al. (2006).  A conceptual framework for reducing risky teen driving behaviours among minority youth.
	Literature review
	No
	No methodology for the review. No critical appraisal.
	

	37. 
	 Keating D & Halpern-Felsher B. (2008). Adolescent drivers: a developmental perspective on risk, proficiency, and safety.
	Literature review/discussion paper
	No
	Review of the relevant features of contemporary research on adolescent development – not assessment of effectiveness of interventions. 
	

	38. 
	Keleher N & Arledge D. (2011).  Role of a Child death review team in a small rural county in California.
	Discussion paper
	No
	Describes the set up and operation of a CDR team in Humboldt County US
	

	39. 
	 Ker K et al. (2003). Post-licence driver education for the prevention of road traffic crashes.
	Systematic review
	Yes
	
	

	40. 
	Klassen TP et al. (2000). Community-based injury prevention interventions.
	Systematic review
	Yes
	
	

	41. 
	 Kockelman KM &Kweon YJ. (2002). Driver injury severity: an application of ordered probit models.
	Literature review of modelling studies
	No
	Paper describes the use of ordered probit models to examine the risk of different injury levels sustained under all crash types, two-vehicle crashes, and single-vehicle crashes.
	

	42. 
	 Lin ML & Fearn KT. (2003). The provisional license: night-time and passenger restrictions--a literature review.
	Literature review
	No
	Although very relevant there is no methodology for the review and no critical appraisal of included studies.
	

	43. 
	 McKnight AJ & Peck RC. (2002). Graduated driver licensing: what works?
	Literature review
	No
	Although very relevant there is no methodology for the review and no critical appraisal of included studies
	

	44. 
	 National Highway Traffic Safety Administration. (2012). A fresh look at the state of driver education in America.
	Literature review 
	No
	Not a review of effectiveness of interventions
	Related briefing suggests this is not a systematic review

	45. 
	 National Institute for Health and Clinical Excellence. (2010). Strategies to prevent unintentional injuries among the under-15s.
	NICE Review
	No
	Too broad – not directly relevant  and covers whole population, not just teenagers



	Only part of this is relevant to deaths of teenagers in motor vehicles. Some of the SRs which inform the guidance which are relevant  are already included:  SR1 = ref 48, SR2=risk factor correlates, not effectiveness of interventions, SR3= ref 4 looks at general population level impact of speeding enforcement and penalties/traffic conviction measures, SR4 & 5 are not relevant, SR6=ref 3 economic evaluation –some relevance re; cost-effectiveness of speeding enforcement

	46. 
	 National Institute for Health and Clinical Excellence (2013). Preventing unintentional road injuries among under-15s: road design.
	NICE review report
	No
	See ref 48
	

	47. 
	 O'Brien N. (2013). Supervised  hours requirements in graduated driver licensing. Effectiveness and parental awareness.
	Primary research
	No
	Not a systematic review of the effectiveness of interventions
	Submitted by SJ

	48. 
	 Park A et al. (2009). Current practice and innovative approaches to prevent childhood unintentional injuries: An overview and synthesis of international comparative analyses and surveys of injury prevention policies, legislation and other activities: An overview and synthesis of international current practice to prevent unintentional injury in children.
	NICE Review
	No
	Interventions relevant to this CDR Thematic review were excluded
	Review underpinning ref 46

	49. 
	 Patel DR, Greydanus DE & Rowlett JD. (2000). Romance with the automobile in the 20th century: implications for adolescents in a new millennium.
	Literature review
	No
	Not a systematic review of the effectiveness of interventions
	

	50. 
	Pilkington P & Kinra S. (2005)  Effectiveness of speed cameras in preventing road traffic collisions and related casualties: systematic review.
	Systematic review
	Yes
	
	

	51. 
	 Roberts IG & Kwan I. (2008).  School-based driver education for the prevention of traffic crashes.
	Systematic review
	Yes
	
	

	52. 
	RoSPA (2002). A review of parent/driver agreements.
	Report
	No
	Not a systematic review of the effectiveness of interventions, but a summary of the existence and nature of such agreements in different countries.
	

	53. 
	 Russell KF, Vandermeer B & Hartling L. (2011). Graduated driver licensing for reducing motor vehicle crashes among young drivers
	Systematic review
	Yes
	
	

	54. 
	Scott-Parker B et al. (2012).The influence of sensitivity to reward and punishment, propensity for sensation seeking, depression, and anxiety on the risky behaviour of novice drivers: a path model.
	Primary research
	No
	Paper explores the relationships between gender, age, anxiety, depression, sensitivity to reward and punishment, sensation-seeking propensity, and risky driving. Does not assess effectiveness of intervention.
	

	55. 
	Senserrick TM. (2006). Reducing young driver road trauma: guidance and optimism for the future.
	Overview paper
	No
	This paper highlights lessons from Expert Panel papers in the same supplement. It is not a SR of effectiveness studies. 
	

	56. 
	Shope JT. (2006). Influences on youthful driving behaviour and their potential for guiding interventions to reduce crashes
	Discussion paper
	No
	This paper discusses factors influencing young drivers' behaviour and how those factors might inform interventions to reduce crashes. The author's own studies, selected relevant literature, observation, and experience were included.
	

	57. 
	Shope JT. (2007). Graduated driver licensing: Review of evaluation results since 2002.
	Review of evaluation results
	Yes
	
	

	58. 
	Shults RA et al. (2001). Reviews of evidence regarding interventions to reduce alcohol-impaired driving. 
	US Task Force on Community Preventive Services Systematic Review
	Yes
	
	One of the SRs informing recommendations in ref 11 and13 

	59. 
	Shults RA et al. (2004).Effectiveness of primary enforcement safety belt laws and enhanced enforcement of safety belt laws: a summary of the Guide to community preventive services systematic reviews.
	Synthesis of two SRs
	No 
	Reports on findings of a previously published SR which has been included as ref 17
	

	60. 
	Shults RA et al. (2004). Primary enforcement seat belt laws are effective even in the face of rising belt use rates.
	Systematic review – explores heterogeneity in a previous SR
	No
	Examines seat belt legislation per se (effectiveness of primary cf secondary law) in the US.
	

	61. 
	Shults RA et al. (2009). Effectiveness of multi-component programmes with community mobilization for reducing alcohol-impaired driving.
	Systematic review
	Yes
	
	Relates to Ref 11

	62. 
	Simons-Morton  BG & Hartos J.(2003). How well do parents manage young driver crash risks?
	Discussion paper
	No
	Not a systematic review of the effectiveness of interventions
	

	63. 
	Simons-Morton BG & Ouimet MC. (2006).  Parent involvement in novice teen driving: a review of the literature.
	Literature review
 
	No
	Not a systematic review of the effectiveness of interventions
	Doesn’t include any search methodology or any consideration  of study quality

	64. 
	Simons-Morton BG, Ouimet MC & Catalano RF. (2008).  Parenting and the young driver problem.
	Literature review
	No
	Not a systematic review of the effectiveness of interventions
	Doesn’t include any search methodology or any consideration  of study quality

	65. 
	Simpson HM. (2003). The evolution and effectiveness of graduated licensing
	Discussion paper
	No
	This paper traces the history of graduated licensing and examines the extent to which graduated licensing has produced reductions in collisions. It concludes with some general observations about future research needs. It does not systematically assess effectiveness of the intervention.
	

	66. 
	Sleet D, Ballesteros M & Borse N. (2010). A review of unintentional injuries in Adolescents.
	Discussion paper
	No
	Examines causes of UI and discusses interventions. Does not systematically assess effectiveness of interventions.
	

	67. 
	 Small K. (2008).Interventions to Prevent Adolescent Motor Vehicle Crashes.
	Literature review 
	No
	
	

	68. 
	Smith W. (2006). Social marketing: an overview of approach and effects
	Discussion paper 
	No
	
	

	69. 
	St Mars T.  (2007). 2006 ENA National scorecard on state highway laws: a road map for injury prevention. 
	Briefing paper
	No
	Bullet pointed list of references within scorecard sections
	

	70. 
	 Stead M et al. (2006). Review of the effectiveness of Road Safety and pro-environmental interventions.  
	NICE Review
	No
	This is a tertiary review which includes systematic reviews and literature reviews. Several of the SRs overlap with those included in this evidence review.
	The review also included some reviews which were published before 2000 and so therefore we not included in this evidence review. The recommendations are consistent with those drawn from the more recent evidence assessed in this evidence review.

	71. 
	 Stiglets C. (2001). Unintentional injuries in the young adult male.
	Literature review
	No
	Reviews the primary causes of unintentional deaths in young adult males and suggests strategies for educating young men about reducing risks for accidental death. Does not systematically review effectiveness of interventions.

	

	72. 
	Teigan A. (2007). Transportation review: teen driving -- graduated driver's licenses and more.
	Discussion paper
	No
	This paper reports statistics on fatal crashes in young drivers and discusses federal action, state action, graduated licensing, teenagers and mobile telephones, and drunk driving. 

	

	73. 
	Thomas J et al. (2007). Accidental injury, risk-taking behaviour and the social circumstances in which young people (aged 12-24) live.
	Systematic review of reviews
	No
	This is a tertiary review which includes systematic reviews and literature reviews. Several of the SRs overlap with those included in this evidence review.
	The review also included some reviews which were published before 2000 and so therefore we not included in this evidence review. The recommendations are consistent with those drawn from the more recent evidence assessed in this evidence review.

	74. 
	Thomas L et al. (2008). Safety effects of automated speed enforcement programmes.
Critical review of international literature.

	Systematic review
	Yes
	
	

	75. 
	Towner E et al. (2001). What works in preventing unintentional injuries in children and young adolescents
	Systematic review
	No
	Updated by NICE 2010
	

	76. 
	Towner E & Dowswell T. (2002). Community-based childhood injury prevention interventions: what works?
	Discussion paper
	No
	Draws on a systematic review  (Towner et al 2001).
	

	77. 
	Towner E et al. (2005). Injuries in children aged 0-14 years and inequalities.  
	NICE report
	No
	Explores social variation in childhood injury mortality and morbidity and draws on a systematic review (Towner et al 2001).
	

	78. 
	Turcotte K (2005).  Motor vehicle crashes among young drivers
	Systematic review of reviews
	No


	This is a tertiary review which includes systematic reviews and literature reviews. Several of the SRs overlap with those included in this evidence review
	The review also included some reviews which were published before 2000 and so therefore we not included in this evidence review. The recommendations are consistent with those drawn from the more recent evidence assessed in this evidence review.

	79. 
	Turner C et al. (2005).  Community-based programmes to promote car seat restraints in children 0-16 years. A systematic review.
	Systematic review
	No
	Only two included studies were about the teenage group and were different interventions thus effectively this is not a review but a summary of two primary research studies

	

	80. 
	 Wagenaar AC & Toomey TL. (2002). Effects of minimum drinking age laws: review and analyses of the literature from 1960 to 2000.
	Review which follows SR principles
	No
	Assesses relationship between minimum age and rates of traffic crashes (not specifically in teenagers). It does not assess effectiveness of enforcement measures.
	

	81. 
	Williams AF et al (2012). Graduated driver licensing research, 2010-present.
	Literature review
	No
	Includes a basic search strategy but there is no critical appraisal of included papers which are both primary research and other reviews, thus to some extent will duplicate findings.
	One of a series of reviews of research on graduated driver licensing (GDL) published in the Journal of Safety Research, covering the period January 1, 2010-June 1, 2012

	82. 
	Williams AF. (2006). Young driver risk factors: successful and unsuccessful approaches for dealing with them and an agenda for the future.
	Discussion paper 
	No
	
	

	83. 
	 Williams AF & Mayhew DR. (2008). Graduated licensing and beyond.
	Discussion paper
	No
	Paper discusses what new measures are needed to make graduated licensing work better. It does not systematically assess effectiveness of interventions.
	

	84. 
	 Williams AF. (2009). Licensing age and teenage driver crashes: a review of the evidence.
	Literature Review
	No
	Discusses the variation in licensing ages around the world and summarizes what is known about the effects of differing age limits: safety effects of higher minimums, mobility consequences, public opinion, and recent attempts to raise licensing ages. Does not systematically assess the effectiveness of interventions.


	Might be relevant to discussion about evidence for changing minimum licensing age
http://www.tandfonline.com/doi/full/10.1080/15389580802500546


	85. 
	 Williams AF, Ferguson S & McCartt A. (2007). Passenger effects on teenage driving and opportunities for reducing the risks of such travel
	Literature Review
	No
	
	

	86. 
	Willis C et al. (2004). Alcohol ignition interlock programmes for reducing drink driving recidivism.
	Systematic review (Cochrane)
	No
	This review has been updated by Ref 22
	

	87. 
	 Wilson C et al. (2010).  Speed cameras for the prevention of road traffic injuries and deaths. 

	Systematic review (Cochrane)
	Yes
	
	

	88. 
	 Zhu  M et al. (2013). Graduated driver licensing and motor vehicle crashes involving teenage drivers: an exploratory age-stratified meta-analysis.  
	Meta-analysis
	Yes
	
	Submitted by SJ
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Addendum (October 2013)

1.	Amendments have been made relating to information included from Klassen et al., (2000). This review examined a number of different interventions and in the previous version of this report  information pertaining to these had been integrated into different sections in ‘review findings’. Subsequently it was decided to remove some of these as their findings for some interventions had only been drawn from a single study:
Page 9: Education for seat-belt use
Page 35: Multi-component programmes
Further, the entry from this review on Page 12 (school-based alcohol education) has been down-graded from evidence grading category F to G  (see Annex 1 for an explanation of these grades).
2.	There has also been a change to the wording in the Executive Summary: 
This sentence:
“An important consideration is whether any of this heterogeneity would mean that an intervention, for which there is good quality and consistent evidence of effectiveness from a number of different countries and contexts, would not work in Wales.”
has been replaced by the following:
“Although it is possible that interventions for which there is good quality and consistent evidence of effectiveness from a number of different countries and contexts would not work in Wales, this should not be a reason for not implementing them, with a robust evaluative process in place, especially if there is no obvious suggestion that harm would result.”
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