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Evidence Summary Table 
The results and main findings in this table are those reported by source authors. Any ‘comments’ have been added by the evidence reviewers and will usually concern issues of quality or generalisation. The ‘Evidence Grading’ is derived from a subjective judgment made by the evidence reviewers according to the grading schedule below the table.
	Study details

	Results of the review 
	Main findings 
and Evidence Grading

	EDUCATION

	Klassen TP et al. (2000). Community-based injury prevention interventions.
Type of study: Systematic review 
Question/objective: To review studies that evaluate the impact of community-based injury prevention efforts on childhood injuries, safety behaviours, and the adoption of safety devices.
Intervention: Information given in school setting

Outcomes: Knowledge of importance of safety behaviours, seat belt use
Study Population: 0-19 year olds
Studies were included up to 1998.
Included study types: Published primary research -, non-randomised controlled trial
	Description of studies: This review looked at a wide range of studies of community-based interventions -28 studies were included in the review; 6 were RCTs and 22 were nonrandomised controlled trials. Most of the studies examined safety behaviours; only four examined actual injuries. Only one included study was relevant to seat-belt use.

Results: Only one study was included that looked at seat belt use in the teenage age group and this was conducted in the US. This trial, The Oregon Head and Spinal Cord Injury Prevention Program, was aimed at increasing shoulder and lap belt use among adolescents through an educational campaign. This programme relied on a single strategy—providing emotionally charged information at a high school assembly to change knowledge, attitudes, and behaviours regarding seat belt use. The effectiveness of the programme was measured by observed seat belt use and questionnaire measures of knowledge and attitudes taken two weeks before and two weeks after the intervention. The intervention was not associated with changes in seat belt use or attitudes toward use. Only knowledge about the importance of seat belt use increased significantly following the intervention from 7.6% to 8.4% (p<0.01). 


	Information about the importance of safety belt use provided to teenagers in school to increase seat-belt use
Comment

As there was only one included study which looked at education for seat belt use, this is in effect not a systematic review of this type of intervention and so the results pertaining to this one study should not be included in the synthesis. 


	Elder RW et al. (2005). Effectiveness of school-based programmes for reducing drinking and driving and riding with drinking drivers.

Type of study: Systematic review (US Community Guide).

Question/objective:  To examine the impact of school-based programmes for reducing driving after drinking (DD) and riding with drinking drivers (RDD)

Intervention: 

(1) instructional programmes, generally conducted in the classroom;

(2) peer organisation programmes, conducted in a variety of school and nonschool settings;

 (3) social-norming programmes, generally conducted on college

campuses.

Relevant Outcomes: 

(1) self-reported driving after drinking

(2) self-reported riding with a drinking driver
(3) combined DD/RDD
(4) self-reported DD intent

(5) crash or motor vehicle violation records.
Study Population: Junior or high school students (US)

Studies were included up to 2002.

Included study types: Published primary research, technical report, government report 


	Instructional programmes

Description of studies: Nine studies (reported in eight papers) met the quality criteria for inclusion in this review. Two additional papers provided follow-up data on identified studies. The evaluations of the instructional programmes used a variety of research designs. Most involved before-and-after comparisons or time series designs with a concurrent comparison group. Such studies were considered to have the “greatest” design suitability. One study was a before-and-after design, without a concurrent comparison group. Thus, it was considered “least” suitable in terms of design. The total number of students included in the analyses ranged from 60 to more than 4600, with a median size of 853. Follow-up periods ranged from 1 to 84 months, but most studies had follow-up periods of 6 months. Attrition provided one of the greatest threats to the validity of these studies, particularly those involving relatively long follow-up periods. Attrition ranged from zero for very short-term follow-ups to nearly two thirds of the baseline sample. Some studies attempted to minimize attrition effects by analyzing only those data for which both pre- and post-intervention responses were available. The 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 reviewed studies used two methods to collect self-report data: dichotomous reports of whether the respondent engaged in DD or RDD over a given time period, or Likert scales that reflect the frequency of participation in these activities. To facilitate comparison across studies, these results were converted to effect sizes (ES) reflecting standardised differences between groups. These were calculated as group mean differences (e.g., post-intervention minus pre-intervention, and/or intervention minus comparison) relative to the pooled SD of the samples from which the means were derived.

Results - Outcomes related to self-reported DD
Five papers examined six different instructional programmes in terms of their effect on self-reported DD or a combination of DD and RDD. Another study used intent to drink before driving as its outcome measure. Although several studies reported favourable results on these variables, the effect size estimated by the review were quite varied. The median change in the five pure DD outcomes was 0.10 standard deviation (SD) (range: -0.22 to 0.04 SD). Results from the studies with other outcome measures related to DD were also mixed. One study that evaluated two short-term interventions with different content indicated that both had minimal effects on a combined measure of DD and RDD. Another provided evidence that exposure to a series of films and discussion sessions resulted in a decrease in DD intent, although the extent of this change could not be estimated. Results from studies with multiple follow-up points do not provide clear evidence regarding changes in effects over time. In their evaluation of a brief risk skills training programme (RSTP), a brief programme based on the Drug Abuse Resistance Education (DARE) model, and a comparison condition, one study found no evidence of benefits from the DARE programme at either a 2- or 6-month follow-up; RSTP showed some evidence of short-term (2-month) effects, but these had disappeared by the 6-month follow-up. Evidence of effect decay over a longer time period was found in the evaluation of a comprehensive social influence programme which indicated consistently diminishing effects on reducing DD over the 4 years of follow-up. On the other hand, the evaluation of the comprehensive programme evaluated by one study indicated greater effectiveness at long-term (24-month) than at short-term (2-month) follow-up, although the confidence intervals for these two results overlap considerably. The available results with regard to differential programme impact on high- versus low-risk behaviours or individuals are also inconsistent and inconclusive. For example, the results of the Klepp et al. study suggest a larger ES with regard to more severe DD behaviour (i.e., driving after five or more drinks), compared with less severe DD behaviour (driving after two or more drinks). With regard to higher-risk versus lower-risk youth, both the D’Amico and Fromme and Sheehan et al. studies reported that the school-based programmes that they evaluated showed stronger relative effects on DD for students who were already drinking at baseline. In contrast, Shope et al. reported stronger relative effects for students who drank less than once per week than for those who drank more frequently.

Results - Outcomes related to self-reported RDD. 

Four studies of school-based instructional programmes examined the impact of such programmes in terms of self-reported RDD. All of these studies reported changes in the desired direction, with three reporting statistically significant programme effects. The median change in RDD was -0.18 SD (range:-0.72 SD to -0.10 SD).

For the two studies with multiple follow-up points, effect sizes increased or remained stable over time. One study reported a reduction in RDD among both intervention and control groups at the 3-year follow-up. This reduction in reported RDD over time differs from the results of most other studies, in which reported RDD increases through the high school years. One potential explanatory factor for these differing patterns may be that, during this study, Queensland introduced laws and law enforcement efforts (e.g., random breath testing) that substantially decreased overall rates of drinking and driving. The students exposed to the intervention reported a greater reduction in RDD than those in the control group, and the subgroup with the largest reduction relative to controls were those who reported RDD at baseline.

Results - Outcomes related to moving violations and crashes.

Only one study evaluated the effects of an instructional programme on moving violations and crashes. This study examined traffic offenses and crash data for the period from 1986 to 1997. At the end of this period, students exposed to the intervention and a control group of students not exposed to the intervention had been licensed for an average 7.6 years. After the first year of driving, the  intervention group’s relative risk (RR) for “serious” violations (i.e., those involving alcohol, drugs, or three or more license demerit points) was 0.80

(confidence interval [CI] 0.63–1.01). During the same period, the RR for crashes was 0.93 (CI_0.74–1.16). For the next 6 years of follow-up, RRs for both outcomes fluctuated around a null effect (range: 0.92 to 1.14).

Results - Economics. No economic analyses were found that met the requirements for inclusion.

Potential harms of school-based DD and RDD instructional programmes include  a reactive increase in alcohol use and other undesirable behaviour. The studies reviewed do not provide adequate information to address these concerns. 

Peer organisation programmes

Description of studies: The most widespread peer organisation in the United States is Students Against Destructive Decisions (SADD). This generally engages students in a variety of activities, including assembly presentations, a curriculum with as many as 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. SADD programmes and curricula include activities aimed at providing information, influencing attitudes, and changing social norms. They include both didactic and interactive delivery, usually involving peer-to-peer delivery, but frequently involving outside experts as well. Two studies of the effectiveness of peer organisation programmes were included in the review. Both evaluated the effectiveness of SADD programmes. The first study15 consisted of a quasi-experimental time series (i.e., pre/post1/ post2) design, with a concurrent comparison group. This design was considered to be of “greatest” design quality, but the study execution was compromised by implementation problems. SADD programmes were planned in two selected schools, and two schools with similar urban location and demographic makeup were selected where no such programmes were planned. 
Results: Students in the SADD schools were compared with those in the non-SADD schools regarding a variety of outcomes, including a combined measure of self-reported DD/RDD. This study found no significant differences between the students exposed or unexposed to SADD. Interpretation of these results, however, is complicated by the fact that the SADD programmes were not fully implemented in either of the intervention schools and other events with potential relevance to DD and RDD occurred in the comparison schools and their communities, including the formation of a small SADD chapter. Thus, it is difficult to determine whether the lack of programme effect reflects on the SADD model in general, or only on the very limited way in which the SADD model was implemented in this study. The second study addressed the problem of fidelity to the intended SADD model by comparing six schools with exemplary SADD programmes to nearby schools of similar size and demographic that did not have SADD programmes. Given that the schools were specifically selected based on the strength of their already implemented SADD programmes, no baseline data could be collected. Thus, the study was considered to be of “least suitable” design quality. This study examined outcomes such as self-reported DD, self-reported RDD, moving violations (total and alcohol related), and crashes (total and alcohol related). These results generally favoured the SADD schools. Due to the low power of the between-school comparisons conducted, however, most of them failed to reach statistical significance. Thus, despite consistent results favouring the SADD schools, this study’s post-only design and low power limit the conclusions that can be drawn from its results.

Social-norming programmes

Description of studies: Social norming programmes generally consist of ongoing, multiyear public information programmes conducted on college campuses to reduce alcohol use, although they can also be conducted in other settings and for other target behaviours. The premise underlying the social norming approach is that students overestimate the amount and frequency of alcohol use among other students, and that this misperception influences them to drink more than they would otherwise. The key objective is to provide students with more objective normative information regarding student alcohol consumption, thus reducing their misperceptions and ultimately changing their behaviour. Often this information is gathered via campus surveys, and then conveyed to students via campus media programmes. In addition to such media programmes, some social norming programmes implement more instructional activities involving peer -to-peer interaction. Two evaluations of social norming programmes that met the inclusion criteria were identified and included in the evidence base for this review. Both of the programmes examined in these studies involved campus media efforts to reduce alcohol use. One of them also involved a peer-to-peer theatre component that was presented in conjunction with the campus-wide media effort and which was the focus of the evaluation. Both studies measured changes in several alcohol-related outcomes, including DD. One study used face-to-face surveys and breath alcohol tests to measure outcomes before and after a campus-wide social norming campaign was launched. For the baseline measure, 1786 students at the University of North Carolina were surveyed as they returned home between 10:00 pm and 3:00 am. Self-reported drinking and blood alcohol concentrations (BACs) were collected at baseline and at follow-up (2 years after baseline). 
Results: The programme appeared to reduce alcohol consumption, as the percentage of students with a BAC _0.08 g/dL declined by 22%, from 10.7% in the pre-intervention survey to 8.3% in the post-intervention survey (p =0.05). Similarly, the percentage of drivers surveyed who had positive BACs declined by 25%, from 13.0% to 9.7% (p =0.18). 
Description of studies: The second study was conducted at the State University of New York at Albany, where a similar campus-wide awareness effort was implemented. Information on which to base the awareness campaign was gathered from a pre-programme telephone survey. In addition to the implementation of the campus-wide media program, approximately 160 first-year students in eight sections of a freshman seminar were randomly assigned to an interactive peer theatre intervention or to a standard lecture on alcohol. Outcome data were collected immediately prior to these instructional interventions and approximately 6 weeks after they were completed. Thus, this study was designed to examine whether the peer theatre intervention effectively complemented the campus-wide social norming campaign. 
Results indicated that the group exposed to the peer theatre intervention had more accurate perceptions of campus drinking norms. They also reported more frequent use of designated drivers (F =7.79, p <0.01) and a decrease in DD (F =9.47, p <0.01) relative to students in the comparison group. However, no specific data were provided for these outcomes, so no effect estimates could be calculated.
	School-based instructional programmes (generally in classroom) for reducing drinking and driving and riding with drinking drivers 

The conclusion drawn from this review is that this intervention is supported by moderate to good quality evidence of its effectiveness – for self-reported RDD
The evidence is inconsistent and it is not possible to draw a conclusion about the impact on self-reported ‘drinking and driving’ (DD) but it tends towards no effect

Authors’ conclusions:

Reported changes in RDD constitute some of the more important findings of this review due to the fact that this behaviour is relevant to students with or without access to a car. The studies reviewed provide evidence that school-based instructional programmes can result in a reduction in self-reported RDD. Further, there is some limited evidence of impact for both short and longer-term follow-up periods. There are some anomalies in the results, however. First, the largest effect size (-0.72 SD) resulted from an evaluation of a programme with primarily informational and affective content. This finding is not consistent with expectations based on the current literature on effective programme content and delivery. However, the design of this particular evaluation was a simple before-and-after design, without a concurrent comparison group, involving a relatively small sample of students (n=60), with a single follow-up only 1 month after the intervention. Two studies provided more credible evidence of positive impact on RDD behaviour. Each study involved the random assignment of approximately 1600 to 1800 students to treatment and control groups. The instructional programmes evaluated in these studies were theoretically based, and involved multiple sessions and considerable interaction.

This review provides inconsistent evidence on the effectiveness of instructional programmes for decreasing self-reported DD. Furthermore, results suggested that any initial effects tended to dissipate over time.

There is sufficient evidence that school-based instructional programmes are effective in reducing RDD among students. However, there is insufficient evidence to determine the effectiveness of these programmes on DD outcomes. 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.

All programmes identified for this review were applied universally to students rather than being tailored and targeted to high-risk individuals. Because some of the reviewed studies presented stratified analyses by subject risk levels, they provide some information relevant to the issue of targeting Some of the universal programmes reviewed here appeared to be as effective or even more effective for high-risk individuals than for lower-risk individuals, although others reported the opposite pattern. Nonetheless, without compelling evidence that targeted programmes are superior to universal programmes at changing the behaviour of high-risk individuals, it may be premature to replace universal with targeted programmes. As the target group becomes more limited, much larger effects on behaviour are necessary to have a population- wide impact on DD.

Peer organisation programmes for reducing drinking and driving and riding with drinking drivers 

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

Authors’ conclusions

There was insufficient evidence to determine the effectiveness of peer organisations for reducing DD and RDD due to an insufficient number of studies. 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.

Social-norming programmes for reducing drinking and driving and riding with drinking drivers 

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

Authors’ conclusions
There is insufficient evidence to determine the effectiveness of social norming programmes for reducing DD or RDD, because there were too few studies in our evidence base. The results of the two studies reviewed suggest that such programmes reduced DD among the college students exposed to them. However, more studies with stronger research design and execution are needed to clarify the effects of this intervention on DD and on other alcohol-related outcomes.


	Klassen TP et al. (2000). Community-based injury prevention interventions.
Type of study: Systematic review 
Question/objective: To review studies that evaluate the impact of community-based injury prevention efforts on childhood injuries, safety behaviours, and the adoption of safety devices.
Intervention: Community/school-based educational programmes
Outcomes: Knowledge of importance of safety behaviours,  drink driving, riding with drivers who drink,  
Study Population: 0-19 year olds
Studies were included up to 1998.
Included study types: Published primary research - randomised controlled trials, non-randomised controlled trials
	Description of studies: 28 studies were included in the review which aimed to assess a range in community-based multi-strategy interventions – further details on the review as a whole can be found at the bottom of this table. This section concentrates on included studies which focused on educational interventions aimed at reducing self-reported rising with drivers who have been drinking. 
Results: This review identified three community-based programmes aimed at decreasing alcohol misuse and reckless driving among teenagers. One programme, “Resisting Pressures to Drink and Drive,” aimed at teaching ninth-grade students the physiological effects of alcohol, myths about alcohol use, and skills to resist peer pressure to drink. Students from nine schools were assigned to either the intervention group or to a control group that received the traditional alcohol education programme. Increases in students’ knowledge associated with the intervention were observed after the first year of the programme. The intervention was not successful, however, at changing behaviours (that is, reducing the rate of riding with a driver who has been drinking), changing teenagers’ perceived ability to resist peer pressure, or reducing alcohol consumption. In fact, both alcohol consumption and the number of occurrences of riding with a driver who had been drinking increased over time in both groups. A second school-based curriculum was aimed at preventing alcohol use among 10th grade students in nine Michigan high schools by preparing them to cope effectively with peer pressures to misuse alcohol. Classes within each school were randomly assigned to either the intervention or control groups, with the intervention delivered by trained teachers during five sessions. A significant increase in knowledge about alcohol, its physiological effects, and resisting pressure to drink was observed in the intervention group following the intervention and again in 12th grade, with no change among controls. However, despite this sustained gain in knowledge, self-reported alcohol misuse and driving a motor vehicle after drinking still increased over time among students in both groups. A similar programme aimed at improving vehicle safety included a weeklong module on injury control and crash safety information in a high school physics course. At baseline, the groups were similar in terms of knowledge, self-reported seat belt use, speeding, and driving under the influence of alcohol. Two years following the intervention, however, knowledge, reported seat belt use when riding as a passenger, and intention of always wearing a seat belt were significantly higher in the intervention group. Despite the positive behavioural change reflected in seat belt use—which increased from 70% to 80% in the intervention group, but only 67% to 70% among controls—this study suffered from notable limitations. These included differential dropout of risk takers (that is, teenagers most inclined to drive fast, drive after drinking one to two alcoholic beverages, and not wear a seat belt) between follow-up assessments, and scores on drinking and driving attitudinal questions that left little room for improvement.
	School based educational programmes for reducing self-reported RDD, DD
 The conclusion drawn from this review is that there is some evidence suggesting that this intervention is ineffective but it is not conclusive. 

Authors’ conclusions

Community-based programmes aimed at reducing the likelihood that adolescents will drive or ride with a driver under the influence of alcohol have been unsuccessful. 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. Lack of success in these areas may be attributed to poorly designed and implemented programmes, inadequate research methodology, or the inherent inability of community-based strategies to alter safety practices or reduce injury outcomes. For some safety behaviours and target populations, such as motor vehicle restraint use among adolescents, well-designed programmes that include multiple strategies and are grounded in an accepted theory of behaviour change simply have not been tested in community settings.
Comment

Although the review authors state that a validated instrument was used for quality assessment of included studies, the results of this are not reported nor are they explicit in discussion of the included studies. No studies appear to have been excluded on the basis of poor quality, although in there are occasional comments made by the authors which relate to study design factors which might affect reliability of results. Searches were conducted only for published studies (using databases), there was no searching for grey literature and there was no check made of potential publication bias.



	Ditter S et al. (2005).  Effectiveness of designated driver programmes for reducing alcohol-impaired driving.
Type of study: Systematic review (NICE).

Question/objective: To assess the effectiveness of programmes promoting the use of designated drivers in preventing alcohol-impaired driving and alcohol-related crashes in the United States and other developed countries.
Intervention: Promotion of the use of designated drivers through: population-based campaigns and incentive programmes based in drinking establishments.
Outcomes: (1) self-reports of

frequency of designated driver selection before drinking

begins, (2) observation of self-identified designated drivers in

drinking establishments, and (3) self-reports of alcohol-impaired

driving or riding with an alcohol-impaired driver.
Study Population: Adults

Studies were included up to July 2003

Included study types: Published primary research, technical report, government report
	No studies that assessed the effects of designated driver programmes on alcohol-related crashes were found.

Population-based Campaigns
Description of studies: Only one evaluation study of this type of intervention was found. This study evaluated a 3-month mass media campaign, known as “Pick-a-Skipper,” implemented in a small Western Australian city with a population of about 25,000. The campaign encouraged drinkers to choose a designated driver before consuming alcohol and the drivers to remain under the legal limit. 210 public service announcements were aired over a 3-month period during programmes with viewers in the campaign’s targeted age group of 18- to 35-year-olds. The campaign’s media launch received newspaper coverage as well. Results: Telephone surveys indicated a 13 percentage point increase in people always selecting a designated driver and these people were also more likely to report awareness of the “Skipper” concept. However, there was no significant change in self-reported drinking and driving or riding with an alcohol-impaired driver. No positive or negative effects specific to population-based campaigns promoting designated driver use were identified.

Incentive Programmes
Description of studies: Incentive programmes offer free incentives to encourage people in drinking establishments to act as designated drivers. The most common incentive offered is free soft drinks, but other incentives, such as more exotic non-alcoholic drinks, non-alcoholic beer, food, or free admission may also be offered. In addition to promotional displays in the bar, servers and door staff frequently assist in promotion efforts. Newspaper or television ads may also be used to publicize these programmes. Eight incentive programme interventions were evaluated. Five were reported in the same journal article and six were by the same two principal authors. The seven interventions that were conducted in the United States required abstinence to qualify for incentives, whereas the one in Australia did not. The Australian study was conducted in three drinking establishments that were the only nightclubs serving two Melbourne suburbs. Designated driver use was encouraged by offering all drivers of two or more people free admission and soft drinks regardless of whether they abstained from alcohol use. 
Results: Inexplicably, at post-test there was an increase in the proportions both of patrons reporting “always” and patrons reporting “never” selecting a designated driver prior to drinking. Nonetheless, there was a decrease of 6.5 percentage points (p <0.01) in the number of patrons reporting travelling as driver or passenger in a car in which the driver was thought to have a BAC over 0.05 g/dL, the legal limit in Victoria. 
Description of studies: A series of six American studies evaluated designated driver promotions using similar types of designated driver incentives and different promotional methods in various populations. In these studies, research assistants observed people who identified themselves as designated drivers and ensured that they abstained from alcohol use and drove their parties from the drinking establishment. The first study took place in a college bar with between 71 and 160 patrons per night. 
Results: When premium non-alcoholic drinks for designated drivers were promoted by staff the number of self-identified designated drivers increased by a mean of 4.3 per night. A replication of this first intervention in two campus bars, with additional publicity from newspaper ads, resulted in mean increases of 0.8 (p =0.35) and 3.2 (p <0.001) drivers per night. Replication of the same intervention and promotional efforts in two urban, non-college bars with different clienteles resulted in mean increases of less than one designated driver per night (0.9 drivers/ night, p <0.01 and 0.3 drivers/night, p =0.68). A final study found that using approximately 200 cable television ads to promote the  in one of these urban bars resulted in a mean increase of 3.8 designated drivers per night (p <0.001). Another U.S. study found that, despite the use of progressively more attractive incentives, increasing from free soft drinks to free food, and progressively stronger promotional efforts, the mean number of designated drivers in a Houston TX drinking establishment decreased by one per night (p >0.05) over a 6 week period. Interpretation of these results is complicated by the fact that only two of these studies reported the number of patrons or groups of patrons in the bar during each observation period. Given the lack of consistent denominator data, it is difficult to judge the magnitudes of intervention effects or the extent to which the numbers reported in each study are comparable. Across the seven studies, the median increase in the number of designated drivers per night is 0.9 and the inter-quartile range is 0.3 to 3.2 drivers per night. Four of the studies showed a mean change of one or fewer designated drivers per night. Notably, in two studies that used multiple baseline designs (Study 2 and Study 7), the number of self-identified designated drivers returned to baseline immediately after the enhanced incentives were withdrawn.

Several studies indicate an increase in passenger alcohol consumption when a designated driver is available. College undergraduates in surveys and focus groups commonly report increased alcohol consumption when using a designated driver. In the broader population, one Australian study found that whereas the majority of the survey respondents tended not to increase consumption, 18- to 23-year-olds were most likely to do so, and some focus group participants recruited from a nightclub reported greatly increased consumption in the presence of a designated driver. Results are mixed, however. One study that measured the BACs of college students leaving bars found that the mean BACs of passengers using a designated driver (0.086 g/dL) did not differ significantly from those of passengers not using a designated driver (0.084 g/dL).

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

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.

Authors’ conclusions

Population-based Campaigns
The single available study provides insufficient evidence to determine the effectiveness of population based campaigns promoting designated driver use.

Incentive programmes

Each of the three outcomes evaluated in the studies reviewed has limitations for assessing the potential injury-prevention benefits of designated driver programmes. Thus, 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. Selection of a designated driver before drinking may not be accurately reported and the selected designated drivers may not fulfil their responsibilities in a safe manner. Self-reports of riding with an alcohol-impaired driver are also subject to the limitations of self-report data. Finally, it is impossible 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 program. People who identify themselves as designated drivers to receive incentives may have otherwise acted as designated drivers without identifying themselves to staff or may have used alternative strategies to avoid driving while impaired. 

The studies reviewed here provide insufficient evidence to determine the effectiveness of incentive programmes to promote designated driver use.  Due to the small effect sizes observed and the limitations of the outcome measures, it is difficult to draw conclusions about the public health benefits of this intervention. 

The studies included in this review evaluated the effects of specific designated driver programmes and do not assess the potential benefits and harms of designated driver use itself. No study has evaluated whether the use of designated drivers actually decreases alcohol-related motor vehicle-related injuries. However, some studies of designated drivers have assessed their BACs, which are strongly associated with crash risk. Studies indicate that the BACs of designated drivers are generally lower than those of their passengers and also lower than those of other drivers who are not acting as designated drivers. This generalization may not apply to all groups, however. For example, one study of drivers leaving bars in Virginia found that whereas women acting as designated drivers had significantly lower BACs than those who were not, there was no significant difference in mean BAC between men who were or were not acting as designated drivers. Furthermore, in both groups of male drivers, their mean BACs were above the state’s legal limit of 0.08 g/dL.



	Shults RA et al. (2001). Reviews of evidence regarding interventions to reduce alcohol-impaired driving.

Type of study: Systematic review (US Community guide)

Question/objective: To assess the effectiveness of a number of laws and other community based interventions in reducing alcohol- impaired driving and alcohol-related motor vehicle crash fatalities in the United States and other Established Market Economies (includes the UK).
Relevant Interventions:  Training programmes for servers of alcoholic beverages
Relevant Outcomes: rates of intoxication, alcohol consumption, fatal crashes, injury crashes
Study Population: All drivers including ‘young’ (<21)

Studies were included from : 1980-2000/2000-2012

Included study types: 

Published primary research, technical reports, conference proceedings
	Description of studies: Of the 76 studies included in the review, 55(72%) were conducted in the United States. Other studies were conducted in Australia, Canada, New Zealand, France, and The Netherlands. This review also considered Lower BAC laws and Sobriety check-points and these are included in the ‘Enforcement’ section below.
 Results:
Intervention Training Programmes for Servers of Alcoholic Beverages

Server intervention training programmes aim to alter serving practices to prevent patron intoxication and alcohol-impaired driving and may include offering patrons food with drinks, delaying service to rapid drinkers, refusing service to intoxicated or underage patrons, and discouraging intoxicated patrons from driving. Five studies were included in the review. Two studies assessed observed server behaviours, and both studies found significant improvements after relatively intensive (4.5- to 6-hour) training programmes.  One study found that servers in four bars at which training was provided showed improved scores on a rating scale, reflecting both appropriate and inappropriate server behaviours relative to those in comparable bars. Another study, in which interested servers in two bars received training, found an increase in appropriate interventions by trained servers in response to rapid drinking by “pseudo-patrons,” research assistants pretending to be patrons. Three studies evaluating drinkers’ BACs found that server training was associated with a decrease in patron intoxication. One study discussed above found that none of the pseudo-patrons served by trained servers reached BAC levels of 0.10 g/dL, whereas 45% of those served by untrained servers did. A second study that involved less-intensive server training (1 to 2 hours) at 14 drinking establishments assessed the proportion of patrons leaving the premises with BACs above 0.08 g/dL. This study found that the rate of intoxication in participating premises relative to matched comparisons decreased by 17% at a 2-week follow-up and by 28% after 3 months. The investigators noted that much of this success was attributed to a single establishment with an unusually supportive manager. In the third study, conducted at a Navy enlisted club, an intensive 18-hour training course was supplemented by other policy changes such as eliminating the sale of pitchers of drinks. These changes were associated with a 33% net decrease in the percentage of patrons with estimated BACs of 0.10 g/dL or greater relative to a comparable club. Overall alcohol consumption did not substantially decrease      (-0.1 drinks, p>.05), nor did rate of consumption (-0.8 drinks/hour, p>.05), so the results suggest that patrons drank more slowly but stayed in the establishment longer. One study evaluated the effect of a state-wide 1-day mandatory server training program. On the basis of a time series analysis that included single vehicle night time fatal crashes in other states as a covariate, server training resulted in an estimated net decrease of 23% in single-vehicle night time injury crashes. All of the participating drinking establishments volunteered to have their servers attend the training. Thus, managers who chose to participate in the evaluated server training programmes may have been unusually supportive of the goals of the programmes. Three of the five programmes evaluated were also implemented on a very limited scale, in a small number of drinking establishments. The studies reviewed may reflect the efficacy of server training under near-optimal conditions. It is not clear to what extent these findings might generalize to larger-scale community- wide programmes, to programmes with substantially different training methods or content, or to programmes that do not recruit well-motivated managers. Only one study evaluated outcomes beyond a 3-month follow-up period, leaving the long-term effect of this intervention open to question.


	Training programmes for servers of alcoholic drinks for preventing patron intoxication

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

Authors’  conclusions

There is sufficient 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. This type of training is 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.


	Elder RW et al. (2004). Effectiveness of mass media campaigns for reducing drinking and driving and alcohol-involved crashes.

Type of study: Systematic review (US Community guide)

Question/objective: To assess whether, and under what conditions, mass media campaigns are helpful in

preventing alcohol impaired driving (AID) and alcohol-related crashes

Intervention: Mass media campaigns

 Relevant Outcomes: Crashes, BAC
Study Population: general  population

Studies were included up to 2001 

Included study types: Published primary research, technical reports


	Description of studies: Eight studies met the quality criteria for inclusion in this review. Five of these studies indicated that some form of pretesting was used to ensure that campaign messages would be relevant to the target audience. In general, levels of audience exposure were also high, and most campaigns used paid advertising. These campaigns were also generally implemented in communities that had existing AID prevention activities, including strong enforcement efforts. Three of the evaluated campaigns focused heavily on raising public awareness of enforcement activities and of the legal consequences of drinking and driving. All of these campaigns were evaluated in areas where actual enforcement levels during the campaign were at approximately the same levels as prior to the campaign. Five studies reviewed evaluated campaigns that highlighted various social and health consequences of AID. One campaign used state-of-the-art marketing methods to influence drinking and driving among young males in Wichita, Kansas. Campaign messages depicted relatively mild consequences of drinking and driving and modelled desirable behaviour. Some also included references to the legal consequences of AID.
Results:  Interrupted time series analyses and pre–post comparisons on several crash outcome measures and examining several population groups generally indicated that the campaign reduced crashes likely to involve alcohol. The same campaign messages were also presented as public service announcements in Kansas City, Kansas, where they attained approximately half as much audience exposure as did the paid ads in Wichita. The estimated effect for this study arm was approximately half as strong as that observed for the paid media campaign. A campaign developed by the Transport Accident Commission (TAC) of Victoria, Australia, used television ads depicting realistic and graphic scenes of crashes to highlight the devastating physical and emotional consequences of drinking and driving. Each ad ended with the tag line, “Drink and drive—You’re a bloody idiot!” Evaluations suggested that this campaign was successful at decreasing alcohol-related crashes, and it inspired similar campaigns in other Australian states and New Zealand. However, there has been controversy over both the theoretical basis for this campaign and the appropriateness of its evaluation (whether other factors that may have contributed to changes in alcohol-related crashes were correctly accounted for in the analysis i.e. an increase in the use of sobriety checkpoints and an economic downturn during the period of the evaluation). Despite the controversy surrounding the evaluation of the Victorian mass media campaign, its results are quite consistent with the findings from the evaluation of a New Zealand campaign using similar ads and a similar degree of audience exposure to them. Separate regression analyses for urban and rural areas each indicate that the campaign was associated with a decrease in injury crashes. In contrast to the Victorian campaign, the New Zealand campaign was conducted in the context of a stable economy and a stable, high level of AID enforcement activity. There have also been critiques of the New Zealand evaluation, and alternative analyses have produced smaller estimates of effectiveness. Cost–benefit analyses were conducted for two of the campaigns evaluated in this review and their results have been adjusted to 1997 U.S. dollars. An analysis of the first 23 months of the Victorian campaign indicated that it cost $403,174 per month for advertisement development, supporting media, media placement, and concept research. Estimated savings from medical costs, productivity losses, pain and suffering, and property damage were $8,324,532 per month, with $3,214,096 of these savings accruing from averted medical costs. The 6-month campaigns in Wichita (using paid media) and Kansas City (using public service announcements) had total costs of $454,060 and $322,660, respectively. Included are costs for planning and evaluation research, message production, and media scheduling. Total savings from averted costs of insurance administration, premature funerals, legal and court expenses, medical payments, property damage, rehabilitation, and employers’ losses were estimated at $3,431,305 for the Wichita campaign and $3,676,399 in Kansas City. In all three sites evaluated, the estimated societal benefits substantially exceeded the costs of developing and airing the campaign messages.
	Mass media campaigns for reducing alcohol related crashes; various media covering  enforcement activity, legal consequences or social or health consequences 

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

Authors’ conclusions

None of the studies reviewed provides unequivocal evidence that a given campaign actually reduced AID or alcohol-related crashes. However, across the body of evidence reviewed, which contains studies subject to confounding variables likely to be unique to the given situations observed, the estimated effects of the campaigns consistently indicated beneficial results. This pattern is unlikely to be an artefact of methodologic flaws in the studies evaluated, and suggests that the campaigns were in fact effective. One potential bias that could distort the conclusion, however, is the possibility that studies with positive findings are more likely to be published or to be identified in a systematic literature search. No clear difference in effectiveness was observed between campaigns that highlighted the legal deterrence of AID and those that highlighted the social and health consequences. The median decrease in crashes across all studies and all levels of crash severity was 13% (inter-quartile range [IQR]: 6% to 14%). The median decrease in injury-producing crashes, the most common crash outcome, was 10% (IQR: 6% to 15%). The two studies that used roadside BAC test results as outcome measures showed net decreases of 158% and 30% in the proportion of drivers with BAC levels that suggest alcohol impairment (0.05 g/dL and 0.08 g/dL, respectively). There was no clear difference in the effectiveness of campaigns that used legal deterrence messages and those that used social and health consequences messages.

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

Type of study: Systematic review (Cochrane).

Question/objective: To quantify the effect of school-based driver education on licensing and road traffic crashes.

Intervention: School-based driver education versus no driver education.

Relevant Outcomes: 

Driver licensing as measured by;

the proportion of students who have obtained a driving licence at the end of the trial period or time from randomisation to licensing

Road traffic crashes

Road related injuries (fatal and non-fatal)

Study Population: Young people aged 15 to 24 years who had not yet obtained a drivers licence.
Studies were included up to 2006.

Included study types: RCTs

	Three trials were included in this review:

Description of study: One trial involved 779 male learner drivers aged 17 to 19 years, who were randomly assigned to receive one of three driver education courses or to a control group that received no formal training. The outcome measures assessed were self and police-reported traffic accidents and violation up to three years since being licensed. Participants were randomised using stratified randomisation techniques based on types of schools. The method of allocation concealment was not described. 
Results: The proportion of participants who had at least one crash since being licensed was 230/549 (42%) for students who received school-based driver education as compared to 80/193 (42%) in the control group (RR 1.01; 95% CI 0.83 to 1.23). There were no data on licensing. 

Description of study: One trial involved 16,338 high school students randomly assigned to one of two driver education programmes or to a control group that received no formal driver education. The outcome measures assessed were number of students licensed on completion of the course or within six months of their sixteenth birthday, and official reports of traffic crashes and violation up to 2 to 4 years since trial enrolment. Participants were randomised using a stratified random sampling plan, based on parents’ socio-economic status, student grade point average and sex. Allocation was by central computer and was well concealed. 
Results:  9510/10894 (87%) of students in the driver education group had been licensed since course completion compared to 4588/5444 (84.3%) in the control group (RR 1.04; 95% CI 1.02 to 1.05). The number of students who were involved in one or more crashes as a driver was 3000/10894 (27.5%) in the driver education group as compared to 1456/5444 (26.7%) in the control group (RR 1.03; 95% CI 0.98 to 1.09). 

Description of study: One trial involved 848 secondary school students aged 15 to 18 years, who were randomly assigned to attend the Automobile Association driver training programme or to a control group that were left to their own devices to learn to drive. The outcome measures assessed were licensing delay and self and police-reported traffic crashes up to 18 months since trial enrolment. Participants were randomised by ballot within each school, stratified by sex, either to attend the driving course or to be left to their own devices to learn to drive. Method of balloting was not described and allocation concealment was unclear. Data were analysed as randomised, on an intention-to-treat basis. 
Results: The number of days from trial enrolment until a driving licence was obtained (licensing delay) was significantly shorter in the driver education group. Data on licensing delay were stratified by sex and insufficient information was available in the published report to combine the strata or to calculate the mean difference in licensing delay and its 95% confidence interval. The number of days from trial enrolment to licensing was 111 days in males receiving driver education compared with 300 days in males who did not receive driver education (t=7.19, P<0.001). In females the number of days from trial enrolment to licensing was 105 days in females receiving driver education compared with 415 days in females who did not receive driver education (t=9.88, P<0.001). The number of students who were involved in crashes was 90/561(16%) in students who received driver education as compared to 33/227 (14.5%) in the control group (RR 1.10; 95% CI 0.76 to 1.59).
	School-based pre-driver education for the prevention of traffic crashes (formal instruction combined with behind the wheel experience)

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

Authors’  conclusions

Driver education programmes differed in content and variously included different numbers of hours of formal instruction/lectures, some with testing, different numbers of hours of behind the wheel experience (on and off-road driving), in car observation and in one course, some motor mechanics lessons.

There is no evidence that driver education reduces teenage involvement in road traffic crashes. Because driver education encourages earlier licensing 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 it is important to ask whether their results can be generalised to contemporary driver education programmes such as the DSA Schools Programme as proposed by the British government. The DSA programme is much less intensive, the entire presentation lasting only 50 minutes, with no behind the wheel driver training and greater emphasis on taking the driving test. 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. With its emphasis on the driving test, the DSA programme could easily increase licensing but with little or no impact on driving skills, potentially the worst combination from a road safety perspective. If the DSA programme increased the proportion of licensed teenagers by just 2%, then an additional 27 teenagers might be killed or seriously injured each year as a result of this road safety programme.

	Beanland V et al. (2013). Is there a case for driver training? A review of the efficacy of pre- and post-licence driver training.
Type of study: Literature review (not systematic review methodology explicitly but does assess and take into account, study quality)
Question/objective: To review  the efficacy of pre- and post-licence driver training
Intervention: Pre- and post-license driver training
Relevant Outcomes: skill acquisition, driver’s hazard perception, crash rates
Study Population: Novice drivers aged 25 years and younger
Studies were included from: 2001-2011

Included study types: peer-reviewed journals, conference proceedings, books, government reports and consultant reports
	This review was not a systematic review (see Comment) and thus is written in a literature review style, which does not easily support the presentation of findings as per other included systematic reviews.
Pre-license training: There is evidence that some forms of pre-licence driver training are effective at improving driving skills. Learner drivers can potentially benefit from driver training that addresses procedural skills, including both professional driving instruction and formal driver training programmes, but training may be associated with poorer on-road safety if it results in reduced hours of supervised practice or accelerates drivers’ progression to full licensure. Much of the research on pre-licence driver training has utilised self-report data, which raises concerns regarding the reliability of conclusions. Many of the studies failed to include control groups, so observed results may be spurious: in one study drivers who reported being motivated to learn safe driving skills also reported lower crash involvement and fewer violations, compared to those motivated by insurance discounts or accelerated licensure, but it is unclear whether undertaking driver training affected on-road safety – even for those drivers who undertook the training in order to become safer drivers. Some studies have investigated whether simulator training can improve driving performance; however, current evidence is insufficient to fully assess the safety benefits of simulator training.

Post-licence driver training: Whereas pre-licence driver training tends to combine procedural and cognitive skills training in a single program, post-licence driver training programmes tend to target either procedural or cognitive skills in isolation; some evaluations even directly contrast these types of training. 

Post-licence procedural skills training aims to develop advanced vehicle handling skills including advanced braking, manoeuvring and skid control, which are not addressed in pre-licence training. Programme evaluations often address crash risk indirectly through examination of factors that could contribute to safer driving. One study evaluated a 1-week vehicle skills course for young post-licence drivers in New Zealand, which focused on vehicle manoeuvring and peer feedback. They found improved on-road skills (e.g., appropriate speed choices) but no improvement in hazard perception or risky driving attitudes. The study assessed only short-term training effects, so it is unclear what the long-term effects would be on crash risk; this is a notable limitation given extensive research demonstrating that trained skills tend to decay over time if they are not used. In addition, the sample was small (12 drivers) and non-representative. The training programme itself was extremely intensive, involving 4–6 h of training per day for a week-long live-in camp, and would therefore be unsuitable for large-scale administration. Several Australian studies have evaluated short-term procedural skills driving courses. They concluded that two-day training courses can significantly improve drivers’ vehicle manoeuvring skills, postural stability and vehicle control when cornering and changing lanes and that although brake training teaches smoother braking performance, trained drivers took longer to stop than untrained drivers when driving a car with ABS. This highlights that driver safety is context-dependent: training that improves safety in one context (non-ABS cars) may decrease safety in another (ABS cars). The evaluations) included both novice and experienced drivers but the authors did not differentiate between the two groups when reporting results, and again the evaluations assessed only short-term training effects. Of specific vehicle handling skills, skid control has been the most extensively evaluated in relation to crash rates. Skid training has traditionally been taught to pre-licence drivers in Scandinavia but in countries where skid situations are less common, including Australia and the USA, skid training is more typically incorporated as part of post-licence training. Skid training aims to teach drivers to anticipate and avoid slippery road situations, but also to develop vehicle handling skills for occasions when they encounter unavoidable slippery situations. Evaluations indicated that skid training led to increased crash rates because students focused more on vehicle manoeuvring than avoidance and focusing on vehicle handling skills fosters overconfidence. One study found that traditional skid training increased drivers’ self-assessment of skid handling ability but not their objective skill level, resulting in trained drivers being less likely to avoid dangerous situations. Consequently most driver training courses have discontinued or substantially revised their skid training; for example, focusing on hazard avoidance and structuring driving exercises such that they cannot be completed at unsafe speeds. One subsequent study indicated that skid training does not increase crash rates if it strongly emphasises anticipation and avoidance of dangerous situations; however, even with this strong emphasis on risk avoidance, the drivers who received skid training were more confident and less likely to avoid driving in dangerous conditions. A US longitudinal evaluation of a 1-day defensive driver training course, which was tailored to local driving conditions and covered vehicle management, manoeuvring, skid control, emergency handling and crash risk factors. Participants were 347 teenaged drivers on unrestricted licences, randomly assigned to training or control groups, with crash and violation data collected from official records and annual surveys for 4 years. After controlling for driving exposure, there were no significant differences between the training and control groups on either crash rates or violations. Near-crashes did not differ between training and control groups, but declined during the 4-year period. This could suggest that accumulating experience helps drivers avoid dangerous situations, although the reliability of the near-miss data is questionable since it relied on retrospective self-report and the response rate also declined over the 4-year period, meaning the apparent safety improvement could also be due to selective dropout in the sample.

UK police drivers receive advanced driver training, which provides the basis for many post-licence driver training courses, and typically place a high value on this training. In a simulator evaluation comparing trained and untrained drivers, trained drivers exhibited safer driving behaviours: they were significantly less likely to attempt unsafe overtaking manoeuvres or enter dangerous situations and showed significantly greater speed reductions when approaching potential hazards. This suggests that driver training may be able to improve driving safety among drivers who take training with the intent of learning safe driving, although this finding needs to be replicated using a more representative population and measures that incorporate actual on-road driving behaviour.

Higher-order cognitive skills training addresses the broader driving context, particularly anticipating or avoiding dangerous situations. Hazard perception is the drivers’ ability to detect or anticipate potential hazards in the driving environment. Two broad types of hazard perception training have been evaluated: commentary training and part-task training. In commentary training participants provide and/or receive detailed verbal commentary on a driving scene while driving or watching video clips. Young drivers who received commentary training demonstrated improved HPT scores in four studies, increased horizontal scanning during driving in one study and greater speed reductions when approaching hazards in one study. When tested on video-based tasks that assess speeding, close following and gap acceptance, trained drivers took fewer risks and committed fewer violations than controls in one study. One study exposed drivers to a series of hazardous situations in a simulator, then had the training group review a video of their performance and compare it to an expert driver’s performance. Trained drivers showed greater hazard anticipation including greater speed reductions when approaching hazards. 

In part-task training participants watch video clips of driving scenarios and complete set tasks such as highlighting potential hazards or indicating appropriate driving actions. In one simulated driving study, trained drivers demonstrated more safe driving behaviours than controls and in another, these effects persisted for at least a month. Trained drivers also exhibited superior visual scanning ability and were more likely to fixate on areas containing potential hazards, both during simulated (three studies) and on-road driving (one study).

Another cognitive skill that is critical for drivers is situation awareness (SA), our understanding of “what is going on”. SA has been investigated in two contexts related to driver training: whether driver training increases SA, and whether SA training promotes safer driving. Two longitudinal on-road studies have assessed whether SA is affected by post-licence driver training using randomised controlled designs. In both evaluations, during on-road assessment driver training graduates demonstrated increased knowledge of the driving environment (i.e., heightened SA), were more effective at using their knowledge, and showed increased positive driving behaviours compared to controls. One study randomly assigned novice and experienced drivers to cognitive strategy training and control groups. In a low-fidelity driving simulator assessment, experienced drivers showed greater SA than novices and trained drivers showed greater SA than untrained drivers, regardless of experience. Although training did not improve experienced drivers’ on-road performance, trained novices showed also significantly fewer collisions, errors, violations and lane excursions. 

Resilience training focuses on reducing risk-taking behaviours by teaching interpersonal skills. Two studies of American school-based programmes and one study of an Australian community-based programme found positive training results. Resilience training programmes have been associated with increased self-reported seatbelt use (one study), increased capacity to avoid drink driving situations (two studies), large reductions in crash rates (one study) and long-term reductions in risky driving behaviour, violations and demerit points (one study). Although these results are promising the evaluations were limited in scope; only one (US) used a full randomised controlled design. The Australian study had a large control group, but the groups differed significantly in socio-economic status and geographical location. 
Insight training encourages drivers to realistically evaluate their driving ability. Two studies indicated that insight training reduces overconfidence and increases self-reported positive driving behaviours. Unfortunately neither study included a control group, which makes the results ambiguous: the finding of decreased overconfidence for insight training could be due to either insight training reducing overconfidence or skill training inflating confidence. Only one study has examined whether insight training can reduce overconfidence regarding hazard perception skills as well as procedural driving skills. The results indicated that insight training did not reduce overconfidence for either skill type; however, the insight manipulation was flawed. Participants were not given performance feedback, so the task did not provide objective evidence or insight regarding their actual skill level, and the insight manipulation only applied to hazard perception so there is no reason to predict it would affect procedural skill self-evaluations. 

One study (randomised controlled design), evaluated a comprehensive programme that addressed a range of higher-order cognitive skills including hazard perception, situation awareness and insight training. This study compared a 1-week programme of higher-order skills training with traditional procedural skills training and a control group. The higher-order group showed improved hazard perception and visual search abilities, as well as decreased risky driving attitudes and reduced confidence in driving abilities, but did not improve on any technical driving measures. As with the procedural skills training component, the hazard perception training was conducted in an intensive, small-group format unsuitable for mass administration. Even more problematic, there was no proper long-term evaluation of training effects because, due to ethical considerations, the procedural skills training group and control group were given the higher-order skills training after the immediate short-term evaluation. As such it is unclear whether the training had any meaningful effect on driving behaviour.
	Pre-and post-licence driver training for improving on-road safety and reducing crash risk: procedural and cognitive skills training

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

Pre-licence training programmes aim 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 aim to enhance skills that are considered relevant to crash prevention including skid control, hazard perception and advanced vehicle control skills.
Authors’ conclusions

Overall, research suggests that post-licence driver training focused on vehicle handling skills can improve young drivers’ vehicle handling, but does not make them safer drivers; young novice drivers with the skills to drive safely often they do not apply them appropriately. Several explanations have been offered for this within the driver training literature: there is some evidence that skills training can promote overconfidence, although it may be possible to overcome this through insight training. Results from hazard perception training also suggest that some young drivers are ignorant regarding what constitutes a risky driving situation and may consequently fail to take appropriate precautions while driving. More broadly, some researchers have suggested that risky driving in adolescents and young adult’s results from cognitive immaturity; these risks could potentially be reduced by increasing the licensing age and by instituting GDLS to restrict adolescents’ access to risky driving situations.

The evidence on cognitive skills training is encouraging; however, no published studies have directly tested the link between hazard perception training and crash risk or other direct measures of on-road safety. Although several studies have suggested that training leads to safer driving, their results are not definitive. Most training programmes were conducted using driving simulators or computer-based tasks that represent driving and the extent to which behavioural changes generalise to real-world driving remains ambiguous. Further, because drivers received the training and assessment in the context of a single study their cautious driving behaviour could be attributable to demand characteristics.
Ideally, driver training should improve both safety and skill level; that is, it should teach drivers how to avoid dangerous situations, but should also equip them with adequate skills to deal successfully with unavoidable hazards. Thus vehicle handling should be taught in conjunction with other skills, particularly hazard perception and risk awareness, to ensure that drivers understand that safe driving involves more than just vehicle control.

It appears that different types of training enhance the safety of novice drivers at different stages of the licensure process and as such programmes should be tailored to specific populations. 
Comment:

This review does not follow systematic review 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. It has been included in this evidence review as it addresses driver education for which there are only two other references and as this is a recent review. As the authors point out, assessments of driver training are beset by methodological limitations, which limit the reliability and validity of evaluation results. Despite apparently promising findings from some studies, the overall conclusion should be that there is only limited evidence regarding the efficacy of pre-or post-licence training for improving on-road safety and reducing crash risk. 


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

Type of study: Systematic review (Cochrane)

Question/objective: 

To quantify the effectiveness of post-licence driver education for reducing road traffic crashes.

Intervention:

Post-licence driver education versus no education.

One form of post-licence driver education versus another form (i.e. correspondence, group or individual education).

Relevant Outcomes:

Traffic offences.

Road traffic crashes.

Injury crashes (fatal and non-fatal injuries caused by a crash).

Study Population: Motor vehicle drivers (including motorcyclists) of all ages and driving experience who hold a valid driving license.

Studies were included from: Searches updated in 2005

Included study types: RCTs
	Description of studies: 24 trials were judged to meet the inclusion criteria, including more than 300,000 randomised participants. All of the trials were carried out in the USA, with the exception of one study conducted in Sweden. The publication date ranged over a 40-year time-span; from 1962 to 2002 (the SR was updated in 2005). Sample sizes varied from 105 to over 95,068 drivers. Eighteen trials recruited more than 1000 participants.

 Trials of programmes were eligible if they incorporated an education component aimed at the motor vehicle driver. Two distinct forms of education were identified. The first of these was remedial driver education, aimed at drivers who had poor previous driving records in terms of the number of prior crashes and/or offences. This type of education would tend to emphasise developing skills and knowledge to improve the drivers' behaviour to prevent recidivism and promote safety. The second form was advanced driver education, aimed at the 'general' driver that would build upon the initial education given to drivers before obtaining a licence. Emphasis would be placed on the further development of driving skills for the maintenance and improvement of good driving. 

Of the included trials, four investigated the effectiveness of advanced driver education, the remaining 20 trials studied remedial driver education. One trial targeted 'older' drivers between the ages of 65 and 88, and one recruited senior pupils of a High School. Most of the trials did not appear to impose criteria regarding participants age or gender when recruiting. Participants were all full driving license holders, hence individuals were at least 16 years of age. One study focused on 'younger' drivers between 18 and 24 years.

Three distinct varieties of driver education were identified for inclusion into the analysis.

Correspondence education. Programmes were considered to be 'correspondence education' if they did not involve direct contact with an instructor. Educational information was usually contained within a manual or letter sent to drivers.

Group education. Programmes were classed as 'group education' if information was delivered to a group of drivers, hence the content was not designed around the requirement of an individual participant. These generally took the form of one or more pre-organised sessions led by an instructor.

Individual education. Programmes were classed as 'individual education' if they consisted of a session in which the participating driver received education delivered on a one-on-one basis with an instructor. The content of the information given could often be geared to suit the specific requirements of the driver attending.

Nine trials compared correspondence driver education (i.e. advisory letter, manual) with a no-education control, 16 trials compared group driver education versus a no-education control and Seven trials compared individual driver education with a no-education control.

The methodological quality of included trials was generally poor. The quality of allocation concealment was adequate in one, unclear in 13 and inadequate in 10 trials. Blinding of outcome assessment was adequate in 11 trials. Eight trials reported that an intention-to-treat analysis was used.

Three studies reported outcome data unsuitable for this meta-analysis and were not considered further. The analysis was based on 21 trials, providing data on 309,624 participants. Of these, three involved advanced driver education and the remaining 18 investigated remedial driver education, providing data on approximately 49,401 and 260,223 drivers, respectively.

Results:
Traffic offences 

Nineteen trials compared the effectiveness of any form of driver education with no education in reducing traffic offences. The pooled relative risk was 0.96 (95% CI  0.94,0.98). There was significant heterogeneity between trials (chi-square=71.67, df=18, P=<0.00001). For the 18 trials of remedial driver education, the pooled relative risk was 0.96 (95% CI 0.94, 0.98). There was significant heterogeneity between trials (chi-square=71.67, df=17, P=<0.00001). For the one trial of advanced driver education the relative risk was 0.98 (95% CI 0.93, 1.03).

Nine trials compared correspondence driver education with no education. The pooled relative risk was 0.98 (95% CI 0.97, 0.99). There was no significant heterogeneity between trials (chi-square=7.71, df=8, P=0.46). For the eight trials of remedial driver education by correspondence the pooled relative risk was 0.98 (95% CI 0.97, 0.99). There was no significant heterogeneity between trials (chi-square=7.67, df=7, P=0.36). For the one trial of advanced driver education by correspondence the relative risk was 0.98 (95% CI 0.93, 1.03).

Eleven trials compared group driver education with no education. The pooled relative risk was 0.95 (95% CI 0.92,0.97). There was significant heterogeneity between trials (chi-square=23.26, df=10, P=0.0098). All 11 trials were of remedial driver education. Seven trials compared individual driver education with no education. The pooled relative risk was 0.95 (95% CI 0.91,1.00). There was significant heterogeneity between trials (chi-square=46.09, df=6, P=<0.00001). All seven trials were of remedial driver education.

Traffic crashes 

Fifteen trials compared the effectiveness of any form of driver education with no education for preventing crashes. The pooled relative risk was 0.98 (95% CI 0.96 to 1.01). There was no significant heterogeneity between trials (chi-square=10.19, df=14, P=0.75). For the 13 trials of remedial driver education, the pooled relative risk was 0.98 (95% CI 0.96 to 1.01). There was no significant heterogeneity between trials (chi-square=9.84, df=12, P=0.63). For the two trials of advanced driver education, the pooled relative risk was 0.99 (95% CI 0.93 to 1.05). There was no significant heterogeneity between trials (chi-square=0.34, df=1, P=0.56). Seven trials compared correspondence driver education with no education. The pooled relative risk was 0.98 (95% CI 0.95 to1.01). There was no significant heterogeneity between trials (chi-square=4.14, df=6, P=0.66). For the six trials of remedial driver education by correspondence, the pooled relative risk was 0.97 (95% CI 0.93 to 1.02). There was no significant heterogeneity between trials (chi-square=4.03, df=5, P=0.55). For the one trial of advanced driver education by correspondence, the relative risk was 0.98 (95% CI 0.93 to 1.05).

Ten trials compared group driver education with no education. The pooled relative risk was 0.97 (95% CI 0.93 to 1.02). There was no significant heterogeneity between trials (chi-square=5.14, df=9, P=0.82). For the eight trials of remedial group driver education the pooled relative risk was 0.98 (95% CI 0.93 to 1.02). There was no significant heterogeneity between trials (chi-square=4.74, df=7, P=0.69). For the two trials of advanced group driver education the pooled relative risk was 0.92 (95% CI 0.73 to 1.17). There was no significant heterogeneity between trials (chi-square=0.21, df=1, P=0.64). Six trials compared individual driver education with no education. The pooled relative risk was 0.99 (95% CI 0.96 to 1.03). There was no significant heterogeneity between trials (chi-square=5.07, df=5, P=0.41). All six trials were of remedial driver education.

 Injury crashes 

Four trials reporting injury crashes presented data suitable for this meta-analysis and compared the effectiveness of driver education with no education. The pooled relative risk was 1.12 (95% CI 0.88 to 1.41). There was significant heterogeneity between trials (chi-square=27.10, df=3, P=<0.00001). For the three trials of remedial driver education the pooled relative risk was 1.17(95% CI 0.89, 1.54). There was significant heterogeneity between trials (chi-square= 23.70, df=2, P=<0.00001). For the one trial of advanced driver education the relative risk was 0.94 (95% CI 0.74 to 1.20). One trial compared correspondence remedial driver education with no education. The relative risk was 0.94 (95% CI 0.81 to 1.09). Three trials compared group driver education with no education. The pooled relative risk was 1.02 (95% CI 0.93 to 1.13). There was no significant heterogeneity between trials (chi-square=0.11, df=2, P=0.57). For the two trials of remedial group driver education the pooled relative risk was 1.04 (95% CI 0.94 to 1.16). There was no significant heterogeneity between trials (chi-square=0.53, df=1, P=0.47). For the one trial of advanced group driver education the relative risk was 0.94 (95% CI 0.74 to 1.20). One trial compared individual remedial driver education with no education. The relative risk was 1.18 (95% CI 1.00 to 1.38).

Selection bias was assessed using Egger's weighted regression method. For the traffic offences outcome, there was evidence of small study effects (Egger's test bias coefficient = -1.69 (95% CI -3.14 to -0.23) P=0.03). For the traffic crashes outcome, there was evidence of small study effects (Egger's test bias coefficient = -0.99 (95% CI -1.81 to -0.17) P=0.02). For the traffic injury crashes outcome, there was no evidence of selection bias (Egger's test bias coefficient = -0.53 (95% CI -11.26 to 10.19) P=0.88). 
	Post-licence driver education for reducing road traffic crashes: remedial training either by correspondence (manual/letter), group education or individual instruction, focusing on skills development and knowledge
The conclusion drawn from this review is that there is moderate to good quality evidence that these interventions are unlikely to be effective

Authors’ conclusions

This systematic review of randomised controlled trials provides no evidence that post-license driver education programmes are effective in preventing road traffic injuries or crashes. 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. Because of the large number of randomised participants included in the meta-analysis (close to 300,000 for some outcomes),  , the possibility of even modest benefits can be excluded, with reasonable precision. Publication and other selection biases are a potential threat to validity in all systematic reviews, and in this review there was evidence of funnel plot asymmetry using both graphical and statistical methods. From the graphical presentations it would appear that any such bias would lead to an overestimation of the beneficial effect of driver education. Inadequate allocation concealment, lack of blinding of outcome assessment, and large losses to follow-up in many of the include trials also call into question the validity of the observed reduction in traffic offences following driver education. Although the reviewers  pooled the data in a random effects meta-analysis, there was significant heterogeneity in several of the meta-analyses, and these should in several of the meta-analyses, and these should be interpreted with  particular caution. 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, it may not be appropriate to generalise from this systematic review and make inferences about the effectiveness of present-day driver education programmes. On the other hand, the review can reasonably conclude that the effectiveness of current driver education programmes is as yet unproven, an observation that casts doubt on the wisdom of placing undue emphasis on this approach in current road safety policy.



	ENFORCEMENT
	
	                                                                                     

	Zhu M et al. (2013). Graduated driver licensing and motor vehicle crashes involving teenage drivers: an exploratory age-stratified meta-analysis.

Type of study: Meta-analysis.

Question/objective: To conduct an exploratory summary of available data to estimate whether GDL effects varied with age. 

Intervention: GDL 

Relevant Outcomes: Crashes, injuries or deaths of teenage drivers

Study Population: 16-18 years

Studies were included from: 1991-2011

Included study types: Published primary research, evaluation reports


	Description of studies: This study defined 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.  Twelve studies from 11 US states and one Canadian province were selected for meta-analysis for age 16, eight were selected for age 17, and four for age 18.

Results:
Adolescents age 16 years

Data were used from 11 US states and one Canadian province. Nine studies were published in peer-reviewed journals and three were reports. In these jurisdictions the earliest GDL law was implemented in July 1996 in Florida and the latest in September 2003 in New York. The entry age for a learner permit stayed the same in 10 jurisdictions, was reduced from 15 to 14 years and 9 months in Michigan, and was reduced from 16 years to 15 years and 6 months in Ohio. The length of the learner period was extended to 6 months or less in ten jurisdictions, and 12 months in two jurisdictions. The entry age for the new intermediate phase after GDL implementation was 16 years in eight jurisdictions, older than 16 and less than 16.5 in two, and 16.5 in two. North Carolina did not allow beginners to drive unsupervised after 21: 00, and night-time restriction was 23: 00 or later in other jurisdictions. Maryland and New York implemented a night-time restriction before their GDL laws. Three jurisdictions mandated no more than one young passenger, New York allowed two and Georgia allowed three; the rest did not have young passenger restrictions. Of 12 GDL laws first implemented between 1996 and 2003 in our meta-analysis, 3 (25%) restricted both night driving and the number of passengers, compared with 9/37 (24%) of all US GDL laws during the same period.  The outcome was injury crashes for nine studies, and fatal crashes for three. The adjusted age-specific rate-ratio (aRR) associated with GDL implementation ranged from 0.64 in Georgia to 0.89 in Florida. The crash rate was less in the presence of GDL compared with what would have been expected without GDL: pooled random-effects aRR 0.78 (95% CI 0.72 to 0.84). The Q-statistic indicated that the individual aRRs did not estimate the same effect (p<0.001) and I2 was 91%, indicating that most of the difference between estimates could not be ascribed to chance variation. The pooled fixed-effects aRR was 0.84 (95% CI 0.82 to 0.85) We found no evidence of publication bias: p=0.17. In only one subgroup analysis did we find that pooled random-effect aRR estimates showed statistically significant variation. The pooled aRR was 0.83 using the nine jurisdictions where adolescents could obtain a learner permit before reaching age 16, and 0.68 in the three jurisdictions where adolescents had to wait until after reaching 16; p<0.001 for a test that these two estimates differed. Subgroup aRR estimates did not differ significantly according to outcome type, entry age for the intermediate phase, category of night-time driving restrictions, or the allowed number of young passengers. The pooled aRR was 0.79 among the four jurisdictions (Florida, Nova Scotia, Ohio and Pennsylvania) where less than one full year of data right after GDL implementation could be excluded from analysis and 0.78 using the eight remaining jurisdictions where at least 1 year of post-GDL data could be excluded from analysis or there were at least 5 years of data after GDL passage; p=0.91 for a test that these two estimates differed. 

Adolescents age 17 years

Useable estimates came from seven US states and one Canadian province. Six were peer-reviewed articles and two were reports. All also provided estimates for 16-year-olds, so characteristics of their GDL laws have already been summarised. The aRR associated with GDL implementation ranged from 0.81 in Georgia to 1.03 in Nova Scotia. The pooled random-effects aRR was 0.94 (95% CI 0.93 to 0.96). The p value for the Q-statistic was 0.44 and I2 was less than 1%, indicating homogeneity among jurisdictional aRR estimates. The pooled fixed-effects aRR was 0.94 (95% CI 0.93 to 0.96). We found no evidence of publication bias: p=0.85. Subgroup analyses were not conducted for this age group, because there was no evidence of heterogeneity between jurisdictional estimates and the pooled association between GDL laws and the aRR was close to 1.0. The pooled aRR was 0.92 using the three jurisdictions (California, Georgia and Wisconsin) where we could exclude two full years of data after GDL passage or there were at least 5 years of data after GDL implementation and 0.94 among the remaining five jurisdictions where less than two full years of data after GDL passage could be excluded from analysis; p=0.56 for a test that these two estimates differed. 

Adolescents age 18 years

Data were available from four US states. The traffic crash rate ratio associated with GDL implementation ranged from 0.97 in Georgia and Wisconsin to 1.17 in California. The pooled random-effects aRR was 1.00 (95% CI 0.95 to 1.04). The p value for the Q-statistic was 0.18 and I2 was 39%, indicating low heterogeneity among aRRs. The pooled fixed-effects aRR was 1.00 (95% CI 0.97 to 1.02). There was no evidence of publication bias: p=0.41. Subgroup analyses were not conducted for this age group, as there were only four studies, and the pooled association between GDL laws and crash rates was close to one. 

Variation of age-specific pooled estimates

The random-effects pooled aRR associated with GDL laws was 0.78 for those age 16 years, 0.94 for those age 17 and 1.00 for those age 18; a test that these estimates differed was statistically significant, p<0.001. The authors also tested whether the aRR for 16-year-olds was different from that for 17-year-olds among the eight studies with estimates for both these age groups. The pooled random-effects aRR was 0.78 (95% CI 0.71 to 0.86) for age 16 and 0.94 (95% CI 0.93 to 0.96) for age 17; p value for a test of difference was <0.001. Among the four studies with results for all age groups, the aRR was 0.82 (95% CI 0.75 to 0.90) for age 16 years, 0.93 (95% CI 0.91 to 0.96) for age 17 and 1.00 (95% CI 0.95 to 1.04) for age 18; these estimates were statistically different, p<0.001.
	Graduated Driver Licensing (US and Canada schemes) – 17 and 18 year olds , for reducing crashes and casualties
This review provides some evidence supporting the use of this intervention but it is not conclusive 

Authors’ conclusions

GDL implementation was associated with a 22% reduction in traffic crash rates among 16 year olds, but only a 6% reduction in rates among 17 year olds. GDL implementation was unrelated to crash rates among 18 year olds, but this exploratory finding was based upon a sample of only four jurisdictions and should be treated with caution. 
Comment: The findings for 16 year olds are not relevant to the UK context.
The apparent difference in GDL effects among those aged 16 and those age 17 years is probably not due to the different study jurisdictions.

A limitation of this meta-analysis was the small number of studies available with age-specific data for ages 17 and 18 years and thus all results are exploratory and those for adolescents aged 18 years are particularly unreliable. It would be ideal to study the same outcomes for every jurisdiction as it is possible that associations with GDLs might vary with the type of crash outcome. Among the 12 studies for age 16 years, the rate ratio for GDL laws varied somewhat according to whether the outcome involved injury (aRR 0.79) or death (aRR 0.72), but the difference in these rate ratios was modest and not statistically different (p=0.44).   1 to 3 years of data after GDL implementation could not be excluded for all studies, thus it was not possible to examine whether GDL effects might be stronger when all drivers of a given age are covered by the laws. To address this problem, RRs based on excluding 1 or 2 years of data after GDL passage or based on at least 5 years of data after GDL passage were compared with estimates from jurisdictions where the years immediately after GDL passage had to be included. These estimates were similar. Another limitation is that the estimates may be subject to residual confounding. GDL effectiveness should ideally be estimated with many repeated measures of crash rates before and after GDL implementation. Some traffic safety factors may affect adolescents and adults 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. The estimate of a 22% (95% CI 16% to 28%) reduction of traffic crash rates among 16 year olds is consistent with previous studies for this age group for the entire USA. The estimate of association (aRR 0.94, 95% CI 0.93 to 0.96) between GDL and traffic crash rates among 17 year olds is consistent with previous studies for this age group for the entire USA. This study did not find that GDL implementation was related to traffic crash rates among 18 year olds (aRR 1.00, 95% CI 0.95 to 1.04). Further research is needed to evaluate whether GDL negatively affects 18 year olds. 



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

Type of study: Systematic review (Cochrane).

Question/objective: To examine the effectiveness of GDL in reducing crash rates among young drivers.

Intervention: GDL

Primary outcomes: Crashes involving fatalities, injuries, and property damage only – PDO

Secondary outcomes included:

• rates of injury crashes (crashes resulting in fatal or non-fatal

injuries to the driver or passenger(s)),

• hospitalizations (hospital admissions of the driver or

passenger(s) due to crashes),

• fatality crashes (crashes involving fatal injuries to the driver or passenger(s)),

• night-time crashes (crashes occurring during curfew hours

specific to each jurisdiction),

• alcohol crashes (alcohol involved),

• traffic violations and property damage

Study Population: Drivers under age 20

Studies were included up to 2009.

Included study types: Primary research including published and grey literature sources

	Description of studies: Studies were included in the review if: 1) they compared outcomes immediately pre and post-implementation of a GDL program, 2) comparisons were made between similar or adjacent jurisdictions with and without a GDL program; or 3) both. These types of ’ecological’ study designs are methodologically weaker than other designs which include both before/after /control/intervention groups or are randomised controlled trails. Study quality was assessed on the basis of ‘threats to validity’. For the purposes of this review, GDL programmes must 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 include: night curfews, limited number of passengers, lower BAC, roadway restrictions, or limitations on the number of violations, convictions, crashes, or demerit points. Any licensing programme that did not include an intermediate stage was excluded. The review included 34 studies evaluating 21 GDL programmes and 2 analyses of >40 US states. GDL programmes were implemented in the US (n=16), Canada (n=3), New Zealand (n=1), and Australia (n=1) and varied in their restrictions during the intermediate stage. Based on the Insurance Institute for Highway Safety (IIHS) classification, eleven programmes were good, four were fair, five were marginal, one was poor and two could not be assessed. The GDL programmes varied substantially in terms of the minimum age, minimum holding periods, and restrictions and requirements at each stage.

All studies controlled for some potential confounders, such as changes in population and licensing, through the analysis. 

Percentage change was calculated for each year after the intervention year, using one year prior to the intervention as the baseline rate. Baseline rates were calculated using two denominators based on what was reported in the original study: per 10,000 population or per 10,000 licensed drivers.

Fifteen studies examined three or more years pre- and post-implementation of the program. Four studies examined 43 or 48 US states that implemented GDL programmes at different times; however, the analysis was conducted over 11 years and would likely have captured three or more years before and after implementation. One study examined GDL programmes in three US states and two of the three states analysed data three or more years pre- and post-GDL implementation.

Results: Results have been included for ‘all teenage drivers’ only, as the analyses presented for 16 year olds are not relevant to the UK context. Data for ‘overall crashes’ have also been excluded as these analyses include ‘property only crashes’ which are not relevant to the Thematic Review. Results from the component studies were not pooled due to statistical heterogeneity and differences among studies with respect to study quality and design, programme quality and design, definition of outcomes, baseline rates, and data reported. Percentage change was selected as the summary measure, as it can be compared across studies regardless of baseline rates. Results for the first and last years that were studied post-GDL implementation are presented. As some studies only looked at one year post-implementation, the authors provided data for one year for all studies to facilitate comparisons across programs. Results were adjusted by internal controls when data were available. Caution should be exercised when comparing results across jurisdictions. The use of percent change allows for comparisons regardless of differences in baseline rates. However, there are many factors that may account for the results; such as the program itself, the laws that existed pre-GDL, the level of enforcement and compliance with the restrictions, and the study methodology.
Injury crashes (fatal and non-fatal injury): Eight studies (ten programs, ten jurisdictions) provided data for all teenage drivers.  
Population based rates 

Unadjusted first year post-GDL (five studies, five programs, five jurisdictions): 8% to 25% reduction, median 13% reduction

Adjusted first year post-GDL (five studies, five programs, five jurisdictions): 4% to 23% reduction, median 14% reduction

Unadjusted beyond first year post-GDL (three studies, three programs, three jurisdictions): 18% to 22% reduction, median 22% reduction

Adjusted beyond first year post-GDL (three studies, three programs, three jurisdictions): 7% to 36% reduction, median 20% reduction

Adjusted beyond first year post-GDL (one study, three programs, three jurisdictions): 0.14/1000 increase to 0.21/1000 reduction, median 0.13/1000 reduction

Licensed drivers rates 

Unadjusted first year post-GDL (three studies, three programs, three jurisdictions): 11% to 27% reduction, median 14% reduction

Adjusted first year post-GDL (one study, one program, one jurisdiction): 17% reduction

Unadjusted beyond first year post-GDL (one study, one program, one jurisdiction): 13% reduction
Adjusted beyond first year post-GDL (no studies): not assessed

Fatal crashes: Nine studies (six programs and two assessments of multiple US states, six jurisdictions and two assessments of multiple US states) provided data for all teenage drivers.
 Population based rates 

Unadjusted first year post-GDL (three studies, two programs, two jurisdictions): 10% to 23% reduction, median 16.5% reduction

Adjusted first year post-GDL (two studies, two programs, two jurisdictions): 15% to 57% reduction, median 36% reduction

Unadjusted beyond first year post-GDL (five studies, four programs and one assessment 48 US states, four jurisdictions and one assessment 48 US states): 4 to 64% reduction, median 16% reduction

Adjusted beyond first year post-GDL (four studies, four programs, four jurisdictions): 2% increase to 18% reduction, median 30.5% reduction

Licensed drivers rates 

Unadjusted first year post-GDL (two studies, two programs, two jurisdictions): 26% to 33% reduction, median 29.5% reduction

Adjusted first year post-GDL (two studies, two programs, two jurisdictions): 6% to 19% reduction, median 12.5% reduction

Unadjusted beyond first year post-GDL (two study, one program and one assessment 43 US states, one jurisdiction and one assessment 43 US states): 7 to 39% reduction, median 23% reduction

Adjusted beyond first year post-GDL (one study, one program, one jurisdiction): 18% reduction

Night-time crashes: Three studies (three programs, three jurisdictions) provided data for all teenage drivers’ nighttime crashes.
Population based rates 
No study calculated population based nighttime crash rates

Licensed drivers rates 

Unadjusted first year post-GDL (three studies, three programs, three jurisdictions): 3% to 48% reduction, median 32% reduction

Adjusted first year post-GDL (no studies): not assessed

Unadjusted beyond first year post-GDL (one study, one program, one jurisdiction): 14% reduction

Adjusted beyond first year post-GDL (no studies): not assessed

Alcohol-related crashes 

Data were available for alcohol-related crashes for four jurisdictions with zero tolerance for BAC. For all teenage novice drivers, one study found a rate reduction per licensed driver of 19%. Another study evaluated the change in number of victims killed or injured in night-time single-vehicle crashes (21:00-06:00) as a proxy for alcohol-related crashes. Among learner and probationary drivers, the numbers decreased by 12% for two years post-GDL versus two years pre-GDL. There was a net decrease of 9% when adjusting for the 18-24 year-old internal control group. The authors considered these results to be preliminary as the outcome is not a perfect proxy for alcohol-related crashes. Two additional studies presented data on alcohol-related crashes but the jurisdictions did not have zero tolerance for BAC: these had BAC restrictions of 0.02 and 0.03 mg/dl. One study found a per licensed driver rate reduction of 39% for 16 year-olds; this was similar two and three years’ post-GDL. Among 16-19 year-old drivers, he showed an increase per licensed driver of 15% in the first year post-GDL and zero and 4% decrease in the subsequent years post-GDL. Another study presented data on the degree of compliance with GDL restrictions, by comparing crash rates between 15-19 year-old drivers on a full or restricted license over a three year period post-GDL (1988-1990): drivers with a restricted license had 23% fewer crashes where alcohol-involvement was suspected.

Teen passengers: Two studies evaluated the effectiveness of a restriction on teen passengers but those these only looked at 16 year old drivers. 

Comparisons of denominators and age groups used: When comparing results for different denominators and age groups, only within jurisdiction (direct) comparisons have value because there are too many other confounders between studies. Four studies provided results for both population and licensed driver denominators, thus allowing for direct comparisons.  For 16 year olds percent change decreases were consistently smaller using licensed drivers as the denominator for all outcomes where direct comparisons were possible. All studies that examined both 16 year-olds separately and groups of teenagers consistently found smaller reductions for the teenage group as compared to the 16 year-olds.  

Time series analyses: Seventeen studies employed multivariate modelling techniques which adjust for secular and crash trends that may have been occurring irrespective of GDL implementation.  These analyses require at least three measurements of crash rates post-GDL.  These results are more robust than unadjusted and adjusted percent changes in crash rates.  Comment: The authors conclude that, regardless of the analysis technique, the majority of studies found a significant or near significant reduction in all crashes, injury crashes, hospitalizations crashes, and fatal crashes, however, closer examination of the data shows that results are mainly for 16 year olds, and for other/all teenage groups the results are variable and it is not possible to draw the same conclusion. 
Four studies that used negative binomial regression techniques also examined the strength of GDL programs.  Programs that received an IIHS rating of ‘good’ or included more GDL restrictions resulted in the largest crash reductions.  
	Graduated Driver Licensing for young people for reducing crashes and casualties  
The conclusion drawn from this review is that this intervention is supported by moderate to good quality evidence of its effectiveness
Authors’ conclusions

Overall, the evidence indicates that GDL is effective in reducing crash rates of teenage drivers, although the magnitude of the reduction varies. Several of the Bradford Hill criteria of causality were met : there was a clear temporal relationship between the implementation of GDL programmes and observed reductions; the results were consistent in that reductions were seen for all types of crashes among 16 year-olds and all teenage drivers, although the impact varied across jurisdictions; the effectiveness of GDL is supported by reductions in rates of all crash types and (almost entirely) consistent positive results across studies and within studies when adjusting for internal controls;  it is plausible that reducing driver exposure to high-risk situations would reduce crash rates. These findings are strengthened by studies conducted in the US that simultaneously examined the effectiveness of GDL programmes in more than 40 states. The studies found a reduction in fatal crashes among 16 year old drivers and all teenage drivers, regardless of denominator choice (i.e. population based or licensed drivers). While the results from across the studies were consistent, the majority of the studies were conducted in the US or Canada. The results and conclusions of this review may not be generalisable to other countries where licenses are purchased instead of earned or where the age of licensure differs. While the principles underlying GDL are widely accepted, there is variability in the design and strength of different programmes. Because of the political realities and different social environments, the programmes accepted for implementation will vary. For example, jurisdictions with many rural communities may be reluctant to adopt an early night curfew that limits teenagers’ ability to work or participate in school events. Despite variation in the structure of the programmes, the research shows that all appear to be having positive effects.

A specific concern affecting the validity of results from ecological studies is the inability to fully control for other explanatory factors; the extent to which the effects are attributable to GDL or to delayed licensure or reduced exposure. The influence of other factors is demonstrated by the smaller changes observed for rates calculated using licensed drivers c.f. population as a denominator. Many studies have attempted to control for other factors through the use of control groups and appropriate statistical techniques. Internal controls are used to control for extraneous variables within the population under study that may explain the observed effects (e.g. other traffic safety legislation), while external controls will take into account variables acting at a regional level that are not related to graduated licensing (e.g.

economic factors affecting the larger geographic area as a whole). The calculations adjusting for internal controls are generally lower than the unadjusted values. Therefore, unadjusted values may overestimate the impact of the program. 

While many of the studies attempted to control for important potential confounders, the role of some potential confounders has not been explored and may not be feasible, e.g. the effects of speed limits, resources for patrolling the roads, and differences in road and safety culture have not been determined. A limitation of some of the studies was the relatively short period of time evaluated post-intervention. Often there were dramatic increases in licensing rates immediately before the implementation of a programme with a concomitant decrease immediately after. Studies with short follow-up periods may be reporting misleading findings as long-term follow-up is essential in order to allow patterns to stabilize and to evaluate the full impact of a program. In addition, changes seen post-implementation may simply reflect the continuation of a pre-existing downward trend.  A number of studies conducted time series or other analyses that control for time trends and the results were generally conservative compared with the range of findings reported overall. A second limitation is that the population distributions within each jurisdiction were not standardized.  If the population structures differ, this will not be adjusted for in the calculation of the population based injury rates. This review found that certain components (e.g. night-time curfews) showed a positive effect; however, programmes with and without these specific components cannot be directly compared because of other confounders. 
Comment

Results are presented separately for 16 year old drivers and ‘all teenager drivers’, however, the ‘all teenagers’ are grouped (variously) from ages 14,15 and 16, up to 17,18,19 and thus the findings are not directly generalisable to the UK context given that driving is not permitted until age 17. The review presents findings from studies that have undertaken multivariate modelling and for two of these there are results of analyses given separately for 17 year olds; both suggesting a reduction in either Relative Risk of fatal crashes or a reduction in crashes per licensed driver, for 17 year olds. 


	Shope J. (2007). Graduated driver licensing: Review of evaluation results since 2002.

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

Question/objective: 
Intervention: GDL

Outcomes:

Post-GDL driving outcome or impact data, which were primarily, but not exclusively, crash data
Study Population: Drivers under age 20

Studies were included from 2002 to 2007.

Included study types: Published articles and reports which reported findings of evaluations of GDL programmes in the US
See also Centre for Public Health Evidence (2010) below.
	Description of studies: Reviews all the available evaluation results to date since November 2002.  27 studies were included in this review, 21 of which were studies of individual jurisdictions, and six of which were studies of the United States as a whole. Each jurisdiction implemented its own unique GDL Programme and details were not supplied in the review. Generally however, the US GDL programmes include a three-stage approach requires novice drivers to spend several months in a learning phase, driving only under supervision, before moving on to an extended intermediate phase that allows unsupervised driving only in restricted, low-risk conditions while experience is gained. Following the intermediate phase, drivers can obtain a full, unrestricted license)Each jurisdiction had differing licensing systems before the implementation of GDL (usually not reported in the evaluation studies), which can greatly affect the degree of effectiveness that might be found in any within-jurisdiction pre-post evaluation of GDL. 

All the studies focus on teenagers, mostly on teen drivers (seven on 16 year-olds, six on 16–17 year-olds, four on 16–19 year-olds, one on 14–17 year olds, one on 15–17 year-olds, and one on 15–19 year-olds), and one targets “new drivers,” 80% of whom are under 18 years old (British Columbia). 

The outcomes studied are primarily teen driver crash involvements, with four studying only fatal and injury crashes of teen drivers, and three studying only fatal crashes. Two also studied teen driver convictions; one also studied overall teen traffic fatalities; one included insurance claims; one focused on the hospitalization rate and hospital charges of 16 and 17 year old drivers in crashes; and one studied only drunk driving. 

The methods and study designs used varied from pre-post comparisons, to trend analyses, to a combination of both. Several studies used an age group of drivers older than teens to control for traffic safety changes due to factors other than

GDL and one compared its findings to those in neighbouring states. 

Results: Positive results (usually crash reductions) of varying degrees were reported from all but one of the GDL studies. While reported reductions in the crash rates of 16 year-olds ranged from 5% to 73%, most of the studies reported rate reductions that fell between 19% and 39%. The reductions were generally greater when rates were calculated per capita than per licensed driver. British Columbia's reduction in new drivers' crash rates (per licensed driver) was, however, due to crash reductions among learners, not among those driving independently. The lack of reduction among those driving independently was very likely due to the time discount offered as an incentive to those who had enrolled in driver education (and among whom crashes actually increased). Of the four studies from California that studied 16 year old drivers' fatal and injury crashes during different years, one reported no change, while the others reported reductions from 11% to 23%. There is debate about the different results obtained from similar data when different analytical approaches were used. One California study looked at all motor-vehicle fatalities of teens, reporting a 24% decrease among 16 year olds.

Outcomes other than crashes were evaluated in a few studies. Convictions of 16 year-old drivers were reportedly decreased in Manitoba and in Iowa where a remedial driver interview with consequences takes place. Hospitalization rates and hospital charges were decreased for post-GDL 16 year olds in North Carolina. Self-reported drunk driving was not affected by Ontario's GDL, which included a zero tolerance component. A time discount for driver education completion was evaluated and found to have a poor outcome in British Columbia.  

Six studies were included which reported on GDL evaluations covering the United States as a whole. Three focused on 16 year-old drivers; two on 15–17 year-old drivers; and one on 16–20 year-old drivers. The time periods under study were 1982–2000, 1992–2002, 1993–2003, and 1994–2004, all covering the period of much growth in the number of states implementing GDL, yet including states that had not implemented GDL for comparison. In spite of the above differences in approaches, study goals, methods, and analyses, consistent results were reported. All studies reported at least some significant reductions related to GDL. The smallest effect reported was the “at least 5.6%” reduction in traffic fatalities among 15–17 year-olds, but that study also showed a 19% reduction in states with GDL programmes rated higher by the Insurance Institute for Highway Safety. One study reported the highest reductions, comparing state quarters with GDL programmes with five components to those with no GDL: 38% reduction for fatal crash involvement and 40% reduction for injury crash involvement among 16 year old drivers. There was also consistency in the findings in that several studies found higher reductions associated with GDL programmes that were rated more highly. Studies that used other age groups for comparison found significantly greater reductions among the teenage population of interest than among the other age groups.  Other issues were touched on by some of the studies. No increases in crash risk for 17 or 18 year-olds were found that would indicate that the crashes reduced at younger ages had shifted to older age groups. Studies which checked, did not find differential reductions by sex. 
	Graduated Driver Licensing  (US and Canada) for young people for reducing crashes and casualties

This review provides some evidence supporting the use of this intervention but it is not conclusive 
Authors’ conclusions

The findings suggest that per capita reductions in crashes were consistently seen in states with GDL programmes in spite of different GDL programmes, different pre-GDL licensing systems, and different evaluation approaches and methodology. GDL was found to reduce crashes, as well as the injuries and fatalities of teen drivers and the authors conclude that overall, GDL programmes have reduced the youngest drivers' crash risk by roughly 20 to 40%. However, making comparisons between and among jurisdictions about the degree of GDL's effectiveness are quite meaningless because the extent of crash reductions depends very much on the extent of the change that took place (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, the results would depend on both the pre-GDL licensing and the GDL licensing systems implemented, even if the same evaluation methodology were employed. The authors conclude however that when GDL programmes are more comprehensive, thoughtfully created, and thorough by including the highly recommended components, they are more effective. 

Comment:

The focus of the review and included studies 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. The analyses presented did not disentangle the age-groups and thus there are no results which are directly applicable to the UK teen driving cohort. The relevance of the review findings to the UK context is therefore limited. Methodological weaknesses of some studies noted by authors but there is no weighting given in relation to this and the conclusions are not explicitly moderated by study quality assessment. This means that the reliability of some of the reported findings is open to question. The conclusions drawn by this review need therefore to be considered along with those of other reviews which have included some if not all of the same studies.



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

Type of study: Systematic review (NICE).

Question/objective: To assess how effective the blood alcohol concentration (BAC) laws are at reducing road traffic injuries and deaths and the potential impact of lowering the BAC limit from 0.081to 0.05. 

Intervention: BAC law enforcement, ALS, zero-tolerance law, GDL

Relevant Outcomes: Driving behaviour, road traffic injuries and deaths

Study Population: All drivers including teenagers

Studies were included up to 2008.

Included study types: Primary research (observational, surveys)


	Description of studies: This review included both systematic reviews and primary research studies. Eleven systematic reviews were included and those which were published during or after 2000 have been separately included in this evidence review. Only the findings from the review of primary research have been summarised below.  Some of the analysis undertaken in the review concerned the effectiveness of BAC laws per se and has not been included here.

Results:
Enforcement of BAC laws

Random breath testing (RBT) had an immediate, substantial and permanent impact on accidents in three out of the four states studied in an Australian study. A further study showed that sobriety checkpoints in US states helped enforce the 0.08 law. The effects of the 0.05 BAC law in Austria and Netherlands were attributed in part to publicity and enforcement measures in two (lower quality) studies. A European review of enforcement measures showed that countries fulfilling most of the following criteria have the lowest drink driving figures: 

• Long tradition in drink driving enforcement including low legal limits 

• Relatively high objective risk of detection (as measured by proportion of drivers tested) 

• Mass media supporting enforcement. 

Administrative Licence Suspension (ALS)

ALS provides for the suspension of the driving licence of those caught driving above the 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 administrative licence suspension on failure to pass an alcohol breath test. However the nature of sanctions (including length of suspension) varies across jurisdictions. The potential added effect of such a measure in the UK is uncertain, given the emphasis given to rapid application of criminal sanctions here. One study evaluated the impact of mandatory pre-conviction and post-conviction drivers licence suspension laws in 46 US states. Time series analyses were conducted involving separate estimations of ARIMA models for each state. The analysis controlled for state-specific factors influencing crashes, and also other alcohol-related measures (BAC limits, mandatory minimum fines, and mandatory jail penalties). The state estimates were pooled for those states where the effect estimates were known not to be contaminated by simultaneous implementation of other major alcohol-related policies.  The results showed the effectiveness of ALS laws; there were significant reductions in single vehicle night-time crashes and fatal crashes involving drivers for the different levels of BAC. There was a 5.2% reduction in alcohol-related (BAC greater than 0) fatal crash involvement. The author’s state that the law appears to effectively affect both ‘lower-risk’ more moderate drink-drivers as well as ‘high risk’ or heavy or problem drinkers. The laws mandating licence suspension penalties after conviction had little effect, and did not appear to be an effective deterrent. This showed the importance of speed – penalties that are delayed do not have a demonstrable effect on behaviour. An evaluation of ALS combined with BAC laws in 22 US states found that the lowering of the BAC limit was associated with a reduction of between 9.2% and 10.7% in alcohol-related fatalities; and administrative licence revocation was associated with a reduction of between 8.6% and 10.6% in alcohol-related fatal accidents.  The study also showed that the behaviour of particular subgroups was consistent with broader literature and theory regarding compliance. Women and older drivers demonstrated a higher degree of compliance that is, greater relative effect. Differences in terms of car occupancy showed that single occupancy vehicles were less influenced by the BAC limit. The authors suggested that law compliance is therefore much higher when more than one occupant is involved and is related to some sense of responsibility for the life of others. According to another US study, such a policy (with immediate sanction) can reduce the likelihood of being involved in a fatal, alcohol-related crash by 5%. It affected drivers at all BAC levels. Laws mandating licence suspension penalties after conviction had little effect, and did not appear to be an effective deterrent.  Another US study found that administrative licence revocation laws were associated with a 5% reduction in overall mortality and a 5% reduction in alcohol-related crash fatalities. A model of the effect of ALR legislation, taking into account variables for the business cycle, mileage travelled and demographic characteristics, also showed significant reductions in alcohol-related crash fatalities. However, administrative licence revocation usually has a BAC limit as a criterion, so the author says the results should be ‘properly interpreted as a partial effect conditioned on the existence of a BAC law’. A Canadian study evaluated the introduction of the administrative licence revocation law in Ontario. The analysis showed that the law was associated with a reduction of 17.3% in the proportion of driver fatalities with a BAC over 0.08. However the analysis was restricted to 13 months following the introduction of the law and therefore sustainability of the effect over time is unclear. Furthermore the effect may have been influenced by levels of enforcement, as well as other alcohol-related policies. The same authors conducted a further study of the effect of the lower BAC limit and introduction of administrative licence revocation law in Ontario; The analysis included drivers who reported at least some drinking during the last year. The results showed that the mean alcohol consumption of those who reported drink-driving increased significantly after the ALS was introduced, whereas the alcohol consumption of those who did not drive after drinking remained the same. The authors concluded that this finding suggested light moderate social drinkers are most affected and drop out of the drinking population, while compulsively motivated or hard core offenders are influenced less. The authors pointed out that the study had a number of methodological weaknesses (including a lack of comparison data from regions without administrative licence suspension and a reliance on self-report measures). Nevertheless the findings helped to understand the characteristics of different groups of drinkers with respect to driving.

Zero-tolerance law 
 The age groups covered by these laws is specific to the jurisdiction (typically under 21 in the US, under 18 in Australia and lower in certain other cases such as in New Zealand with a minimum legal age for driving of 15 years ). 

One US study concluded that zero tolerance laws were estimated to influence fatal crashes involving young drivers (under 21 years) more than those involving all drivers. However the effect was linked to the presence of administrative licence revocation laws. The combined effect was a 4.5% reduction in the fatal crash rate for young drivers (under 21 years). Furthermore the effect appeared to operate well before the year of enactment. This suggested that unobserved changes in attitudes or anti drink-driving campaigns targeting young people could be responsible for policy adoption and observed reduction in fatal crashes. Another study examined the effect of zero tolerance law and graduated licensing in Ontario in 1994 among young people aged 16–17 years showed substantial reductions in levels of alcohol-involved driving and drinking participation. However there was little effect after taking account of the pre-existing downward trend, and also changes in outcomes of control groups. The author stated that the lack of effect in Ontario, in comparison to the US study findings of positive impact, could be attributable to cultural differences (sentiment towards drinking and driving).  Another US-based study used self-reported alcohol use and drink-driving from a large sample of over 49,000 individuals less than age 21 covering all 50 states and the District of Columbia. The analysis looked at 18-20 year olds and controlled for the macroeconomic conditions, other alcohol policies, state fixed effects, survey year and month effect, and linear state-specific time trends. The age group 22–24 was used as a comparison group who should have not been affected by the laws and to control for unobserved state/year influences. The results indicated that the main effect of zero tolerance laws was to reduce heavy episodic drinking behaviour (as defined by five or more drinks at one sitting) and overall number of drinks consumed in the previous month among underage males by a statistically significant 13%. This was part of a shift in the distribution of drinking among young men from heavy episodic use of alcohol to more moderate light drinking. The results for young women showed laws reduced heavy episodic drinking, but these reductions did not remain after controlling for other measures addressing drinking behaviour. Another study of more than 5000 drivers aged 17-18 in 30 US states between 1984 and 1998 used self-reported outcomes of drinking and driving before and after the implementation of the law, controlling for secular trends. The results showed that the frequency of driving after any drinking declined by 19% and the frequency of driving after five or more drinks declined by 23%. However there were no changes in the overall drinking and binge drinking participation. Another study evaluated the effect of zero tolerance laws on young drivers under age 21 on alcohol use and drink-driving behaviours and found that the zero tolerance laws were associated with a 26–27% reduction in the probability of drinking and driving among those who reported drinking away from home. Also the zero tolerance laws were associated with an approximately 7% reduction in the probability of drinking away from home. The authors concluded that the primary response to the law was to refrain from driving after drinking, with the greatest effect among those who reported drinking away from home than that among all drinkers regardless of drinking locations (at home or away from home). Another study evaluated the effect of raising the minimum legal drinking age to 21 years from 18 years, and establishing zero tolerance limits for drivers younger than age 21. The analysis took account of differences among the 50 states in various background factors, changes in economic and demographic factors within states over time, and the effects of other related laws. The results showed substantial reductions in alcohol-related fatal crashes were associated with the two laws. The zero tolerance law reduced the proportion of underage drinking drivers (under 21 years) in fatal crashes by 24.4%. One study assessed the impact of a number of alcohol-related policies in the USA 1980–1997 including zero tolerance laws on deaths due to alcohol-related crashes. The analysis showed that the zero tolerance law was associated with a 12% reduction in alcohol-related fatalities, and 4% reduction in overall crash fatalities. 

Graduated Driving Licenses

One study examined the impact on young driver crashes of the three main driving restrictions in the New Zealand graduated driver licensing system: night time curfew, no carrying of young passengers and a blood alcohol limit of 0.03. In New Zealand the minimum age for an initial licence is 15 years and therefore applicability to the UK context may be limited. Multivariate regression analysis was used to compare crashes involving a young driver before graduated driver licensing with those who held a restricted graduated licence and with those who held a full graduated licence for each of the main driving restrictions. The analysis controlled for gender and age, and trends that may have resulted from other interventions over the period. The results (statistically significant) showed that crashes that involved a driver with a restricted licence were less likely to have occurred at night, less likely to have involved passengers and less likely to have been suspected of involving alcohol, compared with crashes involving a driver licensed under the old system. This indicated that the graduated driver licensing restrictions and in particular the night-time driving curfew contributed to the reduction in young driver crashes since the introduction of the system.

	BAC Law enforcement, ALS, zero-tolerance law for reducing  crashes and casualties

The conclusion drawn from this review is that these interventions are supported by good quality evidence of its effectiveness
Authors’ conclusions

There is sufficiently strong evidence to indicate that publicity and visible, rapid enforcement is needed if BAC laws are to be effective. Drivers need to be aware of – and understand – the law. They also need to believe they are likely to be detected and punished for breaking the law.

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 administrative licence suspension can help reduce road traffic injuries and deaths, providing a BAC limit is in place.

There is sufficiently strong evidence to indicate that zero tolerance laws and graduated licensing can help reduce alcohol-related injuries and deaths.

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. It 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, the effect of lowering the BAC limit (in terms of scale and sustainability) is likely to be dependent on increasing the public’s awareness and understanding of BAC limits and rigour of enforcement strategies. Currently, the actual – and perceived – risk of being detected and sanctioned for drink-driving (in the context of the BAC 0.08 limit) is low, and therefore does not act as a sufficiently strong deterrent. The effect is also likely to be dependent on the precise combination of measures (including sanctions) targeting specific groups of drink-drivers, particularly those who drink and drive persistently above the limit. Specific additional measures used in combination with a lower BAC limit are likely to enhance the effect.  Administrative licence suspensions have proved an effective deterrent as they are employed immediately after the offence. Zero tolerance laws and graduated licensing systems for young drivers have also proved effective.
Authors’ lessons for UK policy development based on international experience
• There is a clear trend, especially in Europe, towards a lower legal BAC of 0.05, and it is generally accepted that reducing the BAC limit is an effective intervention.

• There are signs in some countries that the returns from alcohol control policies are diminishing after extended periods of sometimes dramatic impact.

• A further wave of interventions linked to the BAC limit is being advanced in the expectation that they will renew the momentum of the policy. These interventions include graduated BAC levels for learner, probationary, and professional drivers, and enforcement measures, particularly random breath testing, alcohol ignition interlock devices, and more consistent and intensive enforcement in general.

• At the same time, there is evidence of uncertainty about the relative contribution to desired outcomes of each of the various interventions on drink-driving.

• In general, the public and drivers in Europe appear to support the drink-driving policies already in force as well as proposals to extend them. The attitudes of the UK public and UK drivers are in line with those in the rest of Europe.

• UK citizens stand out from the rest of Europe in their lack of knowledge of their country’s legal BAC limit; and UK drivers are among the least likely to have experienced a check for alcohol levels, and, in common with drivers in other countries without systematic random breath testing, are more likely to think they will never be checked.

Comment

Much of this evidence is from the USA, Australia, and other European countries. The precise impact of these measures in the UK is uncertain, given differences in the context. There are marked historical, institutional, social and cultural differences between countries, as well as different political and policy priorities in relation to traffic safety, alcohol consumption and drink-driving.

Although the review is of high quality, the quality of included studies is variable. The studies included in the review used a range of different study designs and measures and although the methodological challenges involved in evaluating the effectiveness of interventions aimed at reducing alcohol-related road traffic injuries and deaths, it is more difficult to attribute the ‘effect’  of interventions from methodologically weaker studies. Also, some studies used proxy outcome measures, such as total crash rates, which might be only weakly related to alcohol and the reliability of these as measures of outcomes will also depend on the quality of monitoring systems.

	Shults RA et al. (2001). Reviews of evidence regarding interventions to reduce alcohol-impaired driving.

Type of study: Systematic review (US Community guide)

Question/objective: To assess the effectiveness of a number of laws and other community based interventions in reducing alcohol- impaired driving and alcohol-related motor vehicle crash fatalities in the United States and other Established Market Economies (includes the UK).
Relevant Interventions: 

Lower BAC laws for young or inexperienced drivers

Sobriety check-points

Relevant Outcomes: Incidence of drinking and driving, Fatal and

nonfatal injuries resulting from alcohol-related motor vehicle

crashes.

Study Population: All drivers including ‘young’ (<21)

Studies were included from : 1980-2000/2000-2012

Included study types: 

Published primary research, technical reports, conference proceedings
	Description of studies: Of the 76 studies included in the review, 55(72%) were conducted in the United States. Other studies were conducted in Australia, Canada, New Zealand, France, and The Netherlands. Some of the included studies addressed training for servers of alcoholic beverages and these findings have been included separately under the Education section above.
Results: 
Lower BAC laws

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 Austria, Australia, New Zealand, and some Canadian provinces, lower BAC laws apply either to all newly licensed drivers or to newly licensed drivers younger than a specified age. Four of the six included studies were conducted in the United States, and the remaining two were conducted in Australia. Two of the U.S. studies evaluated lower BAC laws in multiple states. All six studies analyzed data from police incident reports of motor vehicle crashes occurring on public roadways. The three studies that examined fatal crash outcomes reported declines of 24%, 17%, and 9%.The two studies that examined fatal and nonfatal injury crashes reported declines of 17% and 3.8%.The study that examined crashes in which the investigating police officer believed that the driver had been drinking alcohol reported a decline of 11%. The states studied are geographically diverse and have both urban and rural populations. Because all of the studies analysed data from the state-wide files of police-reported crashes, the evidence of effectiveness should be applicable to all drivers affected by these lower BAC laws. None of the studies, however, provided data to assess differences in effectiveness for various subgroups of the affected population.

One study (published 1998) of ‘satisfactory’ quality estimated benefit-to-cost ratio for lower BAC laws was $11 per dollar invested when violators receive a 6-month license suspension. Costs included the cost of trials and sanctions imposed and compliance costs to young drivers (i.e., cost of the loss of mobility).

Sobriety check-points

There are two types of sobriety checkpoints: 

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. 

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. 
23 studies qualified for inclusion. 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.

One study assessed the effect of RBT checkpoints on the observed incidence of drinking and driving. This study found that during an RBT checkpoint program, the proportion of drivers with any detectable BAC level declined 13% and the proportion of drivers with BACs above 0.08 g/dL declined 24% from prior levels. Although RBT checkpoints have greater sensitivity in detecting drinking drivers than SBT checkpoints, this review found no evidence that their effectiveness for reducing alcohol-related crashes differed. 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. Studies that met quality criteria involved a somewhat larger scale of enforcement and publicity activity than studies that were excluded because of quality limitations. Thus, the reported results may be most generalisable to these larger-scale interventions. 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. Four studies reported cost-benefit analyses: Three studies reported annual net benefits (the stream of benefits minus the stream of costs incurred in 1 year), and the fourth study reported net benefits for the length of the intervention (9 months).

	Lower Breath Alcohol Content (BAC) laws for young or inexperienced drivers for reducing alcohol related crashes and casualties

The conclusion drawn from this review is that this intervention is supported by moderate to good quality evidence of its effectiveness
Authors’ conclusions
There is sufficient evidence to support the conclusion that a lower illegal BAC for young or inexperienced drivers than for older or more experienced drivers is effective in reducing alcohol-related motor vehicle crashes.

 Publicised sobriety check-points (Random (RBT) and Selective (SBT) Breath Testing) for drivers of all ages for reducing alcohol related crashes
The conclusion drawn from this review is that this intervention is supported by good quality evidence of its effectiveness

s supported by good evidence of Authors’ conclusions
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.


	Goss CW et al (2008). Increased police patrols for preventing alcohol-impaired driving.
Type of study: Systematic review (Cochrane).

Question/objective: To examine the effect of increased police patrols, implemented alone or combined with other strategies

such as public education campaigns, on alcohol-impaired driving and its consequences.

Intervention: 

Increase in the number of officers or in the frequency or duration of patrols with the purpose of identifying impaired drivers through behavioural cues. 

Increased patrols with or without concurrent public information and education campaigns, sobriety checkpoint programmes, or other intervention elements.

Interventions based solely on the identification of impaired drivers using chemical indicators, for example, random breath testing or sobriety checkpoints (with either mobile or stationary patrols), were excluded.
Relevant Outcomes

Primary outcomes

• Alcohol-related traffic crashes and resulting injuries and fatalities

Secondary outcomes

• Blood alcohol content (BAC) among drivers

• Self-reported impaired driving

• Alcohol test refusal with resultant on-the-spot license

revocation rates
Study Population: Drivers of any type of motor vehicle on public roads.
Studies were included up to 2006.

Included study types: Randomized controlled trials, controlled trials, controlled before and after studies, interrupted time series (ITS) studies, and controlled ITS studies evaluating increased police patrols, either alone or combined with other interventions, targeting alcohol-impaired motor vehicle drivers.
	Description of studies: Of the 32 studies included, most (91%) were conducted in the US. Australia, Ireland, and New Zealand also served as study sites. The most common study design was a controlled ITS (44%). There were eight controlled before-after studies, six ITS studies, and three studies that included both controlled before after and ITS analyses. There was one randomized controlled trial and no quasi-randomized controlled trials. 

The majority (69%) of interventions were targeted specifically and solely to reduction of DUI. Four interventions targeted DUI and other traffic violations (speeding, failure to wear a seat belt, or both) and two targeted all traffic or moving violations, including DUI. One programme had different targets (that is, DUI, speeding, all moving violations, or high accident areas) at different intervention sites; one intervention targeted both DUI and underage drinking; one targeted high accident areas; and one did not specify the primary target. 

The method by which patrols were increased varied. The most commonly used were: reassigning regular officers to DUI enforcement (25%), having regular officers work extra hours (overtime) (19%), or a combination of these two methods (13%). A few programmes hired new officers (6%), ’borrowed’ officers from nearby communities (3%), or combined new hires and reassignment (6%). In three studies (9%) involving multiple intervention sites, different methods or combinations of methods, including overtime, reassignment, and in some programmes new hires, were used at different sites. Six studies (19%) did not specify how patrols were increased. Three studies indicated that increased patrols occurred regularly but did not specify the timing, and five failed to specify the frequency of patrols. Among the 24 remaining studies, extra patrols occurred daily in seven studies (29%), four to six days per week in four (17%), every weekend in six (25%), and less frequently (for example, weekly, on holidays, or sporadically) in seven studies (29%). The duration and timing of the interventions varied substantially, from 1 to 60 months, with a median duration of 15 months. 

Thirteen interventions lasted two or more years. For two studies with multiple intervention groups, intervention periods ranged from 12 to 48 months and from 24 to 60 months, respectively. 

Results: Three studies (9%) evaluated increased patrols alone, 28 (88%) included other additional interventions, and one (3%) evaluated increased patrols both alone and in combination with other interventions by including comparison groups with and without other interventions. Of 29 studies that evaluated additional interventions, 86% included more than one additional intervention. Almost all (90%) incorporated public awareness or education components, including community or school-based public information and awareness programmes, media campaigns, media coverage, or public advocacy and grassroots campaigns. Other commonly added interventions included special DUI training and equipment for officers (55%), sobriety checkpoints or random breath testing (31%), and coordination of sentencing or parole processes (21%). Only one study compared increased patrols to an alternative intervention that was not also present in the intervention area. All other comparisons were included in the primary analysis.

Only two studies reported sufficient information to assess study quality completely. Two-thirds of studies were scored ’not adequate’ on at least one feature.

 Five of six studies evaluating traffic fatalities reported reductions with the intervention, but differences were statistically significant in only one study. All four controlled studies evaluating fatal crashes reported reductions with the intervention, which were statistically significant in one study. Effects of intervention on traffic injuries were inconsistent in the six studies evaluating this outcome, and no results were statistically significant. All 12 controlled studies assessing injury crashes reported greater reductions with the intervention, though effects were minimal or not significant in several studies. ITS studies showed less consistent effects on fatal crashes (three studies) and injury crashes (four studies), and effect estimates were typically imprecise. Thirteen of 20 studies showed reductions in total crashes and about two-thirds of these were statistically significant.


	Increased police patrols, implemented with or without other intervention elements, to prevent alcohol-impaired driving and its adverse consequences (all drivers)

The evidence provided by this review is inconsistent and it is not possible to draw a conclusion but there is some evidence of effect
Authors’ conclusions

Studies examining increased police patrol programmes were generally consistent in reporting beneficial effects on traffic crashes and fatalities, but study quality and reporting were often poor. Methodological limitations included inadequate sample size, dissimilar baseline measures, contamination, and inadequate data analysis. Thus existing evidence, although supportive, does not firmly establish whether increased police patrols, implemented with or without other intervention elements, reduce the adverse consequences of alcohol impaired driving. 

Decreases in fatal crashes and traffic fatalities were less likely to be statistically significant than other outcomes, a finding that may be explained by lack of power to detect changes in these infrequently occurring outcomes. Effects on injuries showed the greatest variability. It is difficult to explain why nearly all studies that evaluated injury crashes reported decreases, whereas half of those that evaluated injuries did not. Data on injuries and injury crashes were acquired from the same types of sources, mainly accident reporting systems and police reports. However, the methods of counting injuries and injury crashes were not specified and, therefore, may have differed. In addition, none of the studies reported adjusting for clustering of injuries within crashes.

Only four of nine studies that measured alcohol-impaired driving, either by self-report or breath alcohol content, showed any reduction in this outcome with increased police patrols. Perhaps, surprisingly, decreases in crash and injury outcomes were not consistently associated with decreases in alcohol-impaired driving. Hence, the results do not necessarily support prevention of alcohol-impaired driving as a mechanism for any reduction in crashes and injuries observed with increased police patrols. However, relatively few studies measured alcohol-impaired driving in a manner consistent with the review’s minimum design criteria. Hence it is not clear whether the lack of association is due to the inadequate methods used in most studies or to a true failure of increased police patrols to reduce alcohol-impaired driving.

In general, increased patrols alone appeared to have effects on crashes and injuries similar to those of increased patrols implemented with adjuncts such as media, public education, special training and equipment, sobriety checkpoints, or other interventions. However, these findings are based on only a few studies since the vast majority of studies implemented media or public education, and often other adjuncts along with increased patrols. Media campaigns were implemented in the majority of studies, thus it is difficult to separate the effects of these intervention components. The results suggest, based on limited evidence, that increased patrols combined with sobriety checkpoints do not show a greater benefit than increased patrols without such checkpoints.

Only a few studies evaluated foot patrols, public advocacy, citizen reporting of DUI, or coordination with judicial processes and their results were not entirely consistent.

	Dinh-Zarr TB et al. (2001). Reviews of evidence regarding interventions to increase the use of safety belts.

Type of study: Systematic review (US Community Guide)

Question/objective: To evaluate the effectiveness of three community-based interventions to increase safety belt use: safety belt laws in the US, primary enforcement laws in the US, and enhanced enforcement in any country.
Intervention: Increasing officers on patrol, increasing citations, safety belt check points
Outcomes: safety belt use, injuries, or fatalities.
Study Population: Drivers and passengers in cars aged 5 years +

Studies were included from June 1980-June 2000 

Included study types: Journal articles or technical reports in English
	Description of studies: Only the findings relating to enhanced enforcement of safety belt use are included.  This review focuses on enhanced enforcement programmes that specifically target safety belt use and excludes studies of programmes that target multiple unsafe driving practices.

15 studies of enhanced enforcement programmes that specifically target safety belt use were included. 10 used time series design and 5 used a before-after design. To account for the historically upward trend in safety belt use over time, the latest measurement before the implementation of an intervention was used to estimate the most conservative “before” condition in time series studies.

In addition, the last “post” measurement after the implementation of a law was used when measurements at several time points were available. Because most enhanced enforcement programmes have a predetermined end date (unlike

on-going laws), the latest measurement during the enforcement period was used in calculating the effect size. This calculation allowed for the most accurate measure of the cumulative effect of the enhanced enforcement program. In studies with more than one intervention site, separate effect measures were calculated for each site and an overall mean for the effect measure. Long-term effects of enhanced enforcement were estimated by using the last measurement taken after the enforcement period ended. Follow-up time was defined as the time between the end of the enforcement period and the last measurement.

Results: Two studies reported a 7% and 15% decrease in fatal and nonfatal injuries combined. 15 studies reported data on observed safety belt use: median 16% increase, range 8%–24% increase. Confidence intervals for effect sizes were not reported and seven (almost half) of the included studies were either a time-series design with no concurrent comparison group (6 studies) or a before–after design with no concurrent comparison group (1 study) thus caution should be exercised in accepting these results. Increases in safety belt use were similar for targeted patrols and supplemental patrols. 

Two enhanced enforcement programmes included an incentive component for which the effect could not be measured independently. The increases in safety belt use associated with these programmes (9% and 20%, respectively) were similar to the overall effect of enhanced enforcement on safety belt use. Some studies reported the number of citations that were issued during the enhanced enforcement period compared with other periods. These data were difficult to aggregate because of their heterogeneity. One study reported that increases in safety belt use were related to the ratios of both officers-to-residents (r=0.70; p<0.027) and citations-to-residents (r=0.86; p<0.003). On the basis of information from 11 programmes that collected follow-up data,  safety belt use rates declined in the months after enhanced enforcement programmes ended (median change in safety belt use rates at final follow-up, -6%; inter-quartile range, -8% to 0%) but belt use rates consistently remained above pre-intervention baseline levels (median change, +9%; inter-quartile range, 7% to 14%) despite these declines. Two U.S. studies that stratified results by population density found greater increases in safety belt use in suburban and rural areas than in urban areas.

Barriers to implementation: Two state-wide telephone surveys conducted in California and North Carolina during such operations indicated that 70% and 87% of respondents, respectively, were in favour of enhanced enforcement programmes to increase safety belt use. Some police officers may be concerned that participating in enhanced enforcement programmes will divert them from investigating more serious crimes. One study included in this review documented crime rates during enhanced enforcement periods and found no increase.

	Enhanced enforcement of safety belt laws: increasing citations for violations, increasing officers on patrol, safety belt check point, for reducing crashes and casualties (all drivers)
This review provides some evidence supporting the use of this intervention but it is not conclusive
Authors’ conclusions

Enhanced enforcement of safety belt laws in the included studies (from the US) involved increasing the number of officers on patrol (‘supplemental patrols’), increasing citations for safety belt violations during regular patrols (‘targeted patrols’), use of safety belt checkpoints, or a combination of these efforts. These programmes were conducted in addition to normal enforcement practices and are coupled with publicity to promote increased compliance with a state’s safety belt law. They may be intense efforts of short duration (called waves or blitzes) that last for days or weeks and may be repeated periodically, or they may attempt to maintain continuous enforcement levels over several weeks, months, or years. 

Authors’ conclusions

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. However, almost half of included studies were of weaker methodological design (no comparator) which lessens the confidence which can be placed on these conclusions. Long-term effects on seat belt use remain open to question. 
The review suggests that further questions remain:

How does the length and frequency of enhanced enforcement programmes influence their effectiveness?  Does the effectiveness of enhanced enforcement programmes vary based on the scale of the interventions (e.g., single community vs multi-community programmes)? How do publicity, public education, and news coverage affect enhanced enforcement programmes?

Comment
The studies evaluated enhanced enforcement

programmes conducted in a variety of settings in the United States and Canada and thus generalisability to the Welsh context is open to question given cultural and legal differences (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). Included studies covered programmes implemented at city, county, state, provincial, and national levels, involving varying levels of publicity and enforcement climates. 

 It was not possible to draw out independent effects of the separate components of the enhanced enforcement scheme (i.e. increased patrols/citations and check-points). 

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

Type of study: Systematic review (Cochrane)

Question/objective: To assess whether the use of speed cameras reduces the incidence of speeding, road traffic crashes, injuries and deaths.

Intervention: Speed enforcement detection devices
Outcomes: speeding, road crashes, crashes causing injury and fatalities
Study Population: Drivers of all motorised vehicles

Studies were included up to May 2010

Included study types: Randomised controlled trials, interrupted time series and controlled before-after studies
	Description of studies: 

Thirty five studies met the inclusion criteria. All studies were observational in nature of which, 29 were controlled before-after trials (CBAs) incorporating a distinct control or comparison group(s) and six were interrupted time series studies (ITSs) with a comparison group(s). Seven studies had associated studies, which were subsumed in each of the seven primary studies. No randomised controlled trials were found. The overall quality of the studies was assessed as low to moderate. Of the 35 included studies, only 12 studies were scored as being of high quality. Of the remaining 23 studies, 12 were scored as moderate and 11 were scored as low.
Outcome measures in the studies differed considerably and included various definitions and measures of speed, crashes, injuries and deaths. For some studies, results for 'all crashes' may be inclusive of property damage crashes, and it should be borne in mind that injury crashes are not always necessarily a subset of those that are speed related (assuming such crashes can actually be defined). Most studies analysed crash numbers rather than rates and only a few studies provided data on the aggregate (over crashes) of the number of fatalities and number of people, who sustained at least one injury.
Types of interventions varied between studies. Speed enforcement detection devices (SEDs) were described according to whether they were overt or covert, whether they were operated from a fixed or mobile position on the road, or any combination of these four elements. For the purposes of this review, fixed SEDs were defined as speed cameras operating from a fixed mounted position on permanent poles and did not include speed cameras operating from patrol cars or working on temporarily installed poles. Seventeen studies assessed the effect of fixed cameras, of which, 16 studies had overt SEDs and one study had both overt and covert SEDs. Fifteen studies assessed the effect of mobile camera interventions. Of these, eight studies had overt and three had covert SEDs. Four studies had both a mixture of overt and covert SEDs. Two studies reported the effects from a combination of both fixed and mobile overt SEDs, and one study reported the effects of a combination of fixed, mobile, overt and covert SEDs. Studies also varied considerably in both the number and duration of intervention events. Interventions were continuous in only two of the studies. Continuous operation was defined as SEDs operating continuously at all experimental sites and did not include SEDs operating continuously at some sites on a random alternating basis.
All included studies took place in high income countries, with 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. Thirteen studies were conducted within an urban setting, six in a rural setting, seven occurred in a rural and/or a semi-rural location and nine studies were conducted within a mixed urban/rural/semi-rural environment. This diversity of study locations corresponded with a range of urban, semi-rural and rural speed limits within studies that varied from 40 kilometres per hour (km/h) through 60 km/h, 80 km/h, 100 km/h and 110 km/h to corresponding speed limits in miles per hour (mph) in the UK and USA. Only eight studies described their criteria for speed limit compliance, above which traffic infringement notices were issued.
All included studies were published between 1984 and 2009, with study periods ranging from nine weeks to thirteen years; twelve trials had study periods of less or equal to 24 months, seven had study periods of 25 to 48 months (2+ to 4 years), nine had study periods of 49 to 72 months (4+ to 6 years), one of 73 to 96 months (6+ to 8 years), three of 97 to 120 months (8+ to 10 years) and three of equal or greater than 120 months (10 years plus). The major focus for studies of the shortest duration was the measurement of halo effects.

Results: All studies reporting speed outcomes reported an absolute reduction in average speeds post intervention. Reductions were reported either as mean speeds, 'average speeds' or as median speeds. Most studies, thirteen in total, reported mean speeds. The reduction in mean speeds ranged from 1.3km/h in New Zealand to 5.8 km/h in New South Wales, with most countries showing reductions in the 2 to 4 km/h range. For countries expressing speed in miles per hour, the mean speed reduction ranged from 6% in the United Kingdom nationwide to 14% in Washington D.C. Average speeds were reported by three studies and showed speed reductions ranging from 0.9km/h to 5 km/h. Median speeds were reported by two studies one reporting a speed reduction of 5km/h and the other recording reductions in median speeds of 40km/h and 28 km/h in car lanes, and a 23km/h reduction in the truck lane on the motorway after 10 years of continuous automated enforcement. The standardised summary statistic relative speed ratio (RSR) that is, the relative percentage change in average speed after intervention i.e. relative to control could be calculated for nine of the studies. From these studies, fourteen RSR results could be calculated which ranged from 0.85 to 0.99, indicating that relative post-pre reductions were an improvement on 'control' i.e. control arm(s) by between 1% to 15%. For eight of the RSRs, there was insufficient information to calculate confidence limits (CL). Of the remaining six RSRs, using CL as an indication of statistical significance, two RSRs were significant and four non-significant. 
Speed was also reported as either absolute reductions in the percentage of speeding vehicles, as percentage speeding reductions over various speed limits, or as reductions in percentages of top end speeders. Eight standardised summary statistic percentage speeding relative rates ratio (PSRRR) could be calculated for eight studies and ranged from 0.35 to 0.86, indicating reductions of 14% to 65% relative to controls. For five of the PSRRRs there was insufficient information to calculate confidence limits (CL). Of the remaining three PSRRR's, using CL as an indication of statistical significance, two RSR's were significant and one non-significant. An absolute reduction in the proportion of speeding vehicles (drivers) over the accepted posted speed limit, ranged from 8% in Finland to 70% in New South Wales, with most of the twelve countries reporting this outcome, in the 10 to 35% range.
For the proportion of vehicles exceeding the speed limit by more than 10 mph, an 82% absolute reduction was reported in one US study. The calculated PSRRR was 0.35 (95% CI 0.30 to 0.40) indicating that the reduction was a significant improvement over that for controls. Another US study reported a 70% reduction; PSRRR 0.52 (CI incalculable) and one other reported a 55% reduction (PSRRR incalculable). A British study reported a 43% reduction for vehicles exceeding the speed limit by more than 15 mph. For countries reporting in kilometres per hour the reduction for vehicles exceeding the speed limit by more than 10 km/h ranged from 4.5% in Denmark to an 88% reduction in New South Wales. Hong Kong reported a reduction of 65% for those exceeding the speed limit by more than 15 km/h and Victoria saw a 76% reduction in vehicles exceeding the speed limit by more than 30 km/h post implementation of the speed camera program. 

The result for 'all crashes' showed pre/post percent reductions ranging from 8% in Victoria to about 49% in Arizona with all other studies reporting this outcome showing reductions in the 14% to 25% range. For crashes resulting in deaths or serious injuries pre/post percent average reductions of 11% at or less than 500m distance and 13% at or less than 1km distance were reported by the British study, reductions of 11.5% were seen in Victoria and reductions of 38%, 42% and 44% were reported by an Australian (Queensland) study and two British studies respectively. Whilst a pre/post reduction of 22% in personal injury crashes at camera sites was found in one large British study, no significant reduction in injury crash frequency or severity was found within one km of camera sites, either in urban or rural areas, in another sizeable study in Victoria as a result of camera site operations. However in this latter study a localised effect of 8.4% in pre/post injury crash reduction was found for all urban roads as a result of the influence of receipt of traffic infringement notices (TINs). A reduction of about 50% in injury crashes was reported by a British study in South Wales and the British Cambridge study reported a pre/post 45.74% reduction in injury crashes within 250m from camera sites and a lesser but significant 20.86% reduction inside a 2 km radius from the camera.

 Reported pre/post reductions in 'all crashes' ranged from 9% in Christchurch NZ to 35% in the Netherlands, with all other studies reporting reductions in the 11% to 27% range. For crashes resulting in death or serious injury pre/post percent reductions ranged from 17% in British Columbia to 58% in Tasmania with all other studies reporting this outcome in the 30% to 40% reduction range. For injury crashes pre/post percent reductions ranged from 17% in British Columbia and New Zealand to 23% reductions for Denmark and Hong Kong. For the outcome 'all crashes' 14 relative crash ratio (RCR) could be calculated for 12 studies and ranged in value from 0.53 (95% CI = 0.39-0.73) in Arizona to 0.95 (95% CI = 0.73-1.22) in Vancouver denoting reductions of 5% to 47% for 'all crashes' relative to controls. Using CL as an indication of statistical significance, eight RCRs were significant and six were non-significant. The RCR could be calculated for 11 studies reporting 'injury crash' results and ranged from 0.57 (95% CI = 0.32-1.03) in Arizona to 0.86 (95% CI =0.42-1.02) in Hong Kong, of which two were significant and nine non-significant. For the few studies (4) where the RCR could be calculated for 'fatalities', the result ranged from 0.00 (95% CI =0.00-0.35) in New South Wales to 0.72 (95% CI = 0.36 -1.08) in Tasmania. In the British study both fatal and serious injury crashes were reported together. The RCR in this latter study, for at or less than the 500km distance was 0.69 (95% CI = 0.57-0.69) with an RCR 0.73 (95% CI = 0.53-0.93) calculated for ≤ 1km distance from camera sites. Using CL as an indication of statistical significance, three of the five RCRs were significant and two non-significant. Only one study gave enough information to calculate the summary statistic percentage crash relative rates ratio (PSRRR), which was 0.44, CI incalculable. In summary, of the 30 RCRs calculated, 13 were significant and 17 were non-significant.
Interrupted time series analyses in this review were reported with both speed and crash outcomes for six countries with the British Columbia study also reporting some time series data. The statistical analytical method used ranged from simple monthly averages pre and post intervention to more advanced methods like ARIMA or multivariate regression using generalised linear models. Within a study, these analyses were performed for different outcomes and for different constructs or strata. Most studies reported results as estimated percentage changes in the outcome after intervention. Times series analysis was also used to analyse the head-count of crash victims. The British Columbia study estimated a drop in crash victims of -31 to -140, while NZ estimated percentage changes in casualties, compared with control, of -19% and -31%. In the Victoria study, the ratio of fatal plus serious crashes to minor crashes (severity) was analysed using a multiplicative model. Significant reductions in crashes were reported (p<0.01) on a log scale linked to increases in traffic infringement notices (TINs) issued and increased publicity, whilst significant reductions in severity were attributable to increases in TINs issued and hours of speed camera operation.
Results in summary:

Compared with controls, the relative reduction in average speed ranged from 1% to 15% and the reduction in proportion of vehicles speeding ranged from 14% to 65%. In the vicinity of camera sites, the pre/post reductions ranged from 8% to 49% for all crashes and 11% to 44% for fatal and serious injury crashes. Compared with controls, the relative improvement in pre/post injury crash proportions ranged from 8% to 50%. However, using confidence intervals as indicators of statistical significance for calculated RSRs and RCRs, it should be noted that not all these results attained statistical significance and for both, fewer studies generated ‘significant’ RSRs/RCRs than ‘non-significant’ results.
	Speed enforcement detection devices for reducing crashes and casualties (all drivers)
There is some evidence supporting the use of this intervention but it is not conclusive
Authors’ conclusions

Despite the methodological limitations and the variability in degree of signal to noise effect, the consistency of reported reductions in speed and crash outcomes across all studies show that speed cameras are a worthwhile intervention for reducing the number of road traffic injuries and deaths. However, 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 and lack of methodological rigour. More studies of a scientifically rigorous and homogenous nature are necessary, to provide the answer to the magnitude of effect.

It is well known that the number of potential confounding variables in road safety evaluation studies is very large. Although the review looked for how studies controlled or adjusted for any confounding variables, in regards to risk of bias and potential confounders, the main focus was on three variables known to be particularly important in road safety evaluations i.e. regression to the mean, long term trends and changes in traffic volumes. Random fluctuations in recorded number of crashes occur in the long-term. Speed cameras are most frequently introduced at sites based on their more recent history of high rates of speed related crashes. However, it is possible that these crash frequencies were at the high end of naturally occurring random fluctuations, and that in due course crash numbers would regress back to the mean. Only ten studies out of a probable twenty four studies, where RTM may have been a sizeable factor, either described and/or controlled for its effects. Regarding other possible effects on speed or crashes such as season, time of day, changes in road design, speed limits, and levels of road safety publicity, most studies only controlled for, or described a few of these, if any.
The review applied the Bradford-Hill causation criteria: 
Temporality - speed camera implementation preceded reductions in speed and crashes.
Consistency all studies, despite different investigations, various times, alternative methodologies, different populations and a variety of geographic settings showed similar results i.e. reductions in speed and crashes.
Theoretical plausibility - the theory that speed camera implementation with associated fines and penalties will result in speed reduction and thus crashes, was a highly plausible explanation.
Coherence - the conclusion ‘made sense’ given the current knowledge about human behaviour and the control of traffic speeds. 

Specificity - with regards to the observed reduction in speed and crash outcomes being specifically due to the introduction of speed cameras, the use of control roads or control sections of road, assisted in ruling out other possible causes.
Strength of effect - the strength of intervention, which was examined using the 95% confidence interval for speed and crash based effects relative to control, was inconclusive. This was due to insufficient reporting and lack of data for calculating confidence intervals in most studies.
Dose-response - no studies specifically looked at dose-response relationships in terms of systematically increasing the number of speed cameras and examining this effect on speed or crashes.
Considered together the studies included in this review met the first 4 and arguably 5 of the 7 criteria listed in the Bradford-Hill guide. The results of this systematic review were consistent across all studies, showing that speed cameras do reduce road traffic crashes, as well as those resulting in road injuries and deaths. Whilst this is an important finding, as the prevention of any road injury or death is desirable, we are unable to deduce the overall magnitude or significance of this effect.



	Thomas L et al. (2008). Safety effects of automated speed enforcement programmes. Critical review of international literature
Type of study: Systematic review 
Question/objective: To examine the evidence from around the world as to the effectiveness of automated speed enforcement at improving safety.
Intervention: Fixed and mobile speed cameras

Outcomes:  Total crashes, total injury crashes
Study Population: All drivers

Studies were included up to 2005

Included study types: Published and grey literature – before-after studies with site or constructed comparator
	Description of studies: Among the 90 studies from 16 countries that were initially identified as potential evaluation studies of safety effects, 39 proved to be evaluation studies available in English. Of the 39 studies, 13 English language studies were identified for detailed methodological review. 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. Four studies reported on fixed camera enforcement programmes, whereas 8 studies evaluated mobile enforcement programmes. One study was of a comprehensive programme involving multiple types of automated enforcement. All of the identified studies were before-and-after assessments. Two studies reported on system-wide effects using time-series models; the remainder studied aggregate crash effects at treatment sites of varying description. Other programme parameters, such as treatment and sample area size or length, road types, speed limits, enforcement thresholds, penalties, publicity, and enforcement conspicuity and intensity, also varied. Some of these parameters were not described in detail in many of the papers. A variety of crash and injury outcome measures were used, with some papers reporting results for several measures.  

Results:
Fixed speed camera enforcement: Three of these four studies used comparison groups in estimating procedures to account for volume and general trends. Two studies also controlled for RTM using empirical Bayesian (EB) procedures. Two of the three studies documented reductions in speeds and percentage exceeding limits. A variety of road types and speed limits were represented. Each of these studies reported aggregate injury crash reductions in the range of 20% to 25% for treatment lengths of 1 km up to 5.2 km, whereas the fourth study provided estimates for weighted (by severity) injury crash reductions that were greater than those reported previously for lengths of 1 km centred on camera sites. To account for trend, seasonality, and RTM effects, multiplicative coefficients were computed, rather than using EB methods. It is unclear whether the time-dependent coefficients sufficiently accounted for RTM and how the weights for crash severity may have affected results reported. The estimates are not directly comparable to those for varying severity levels from other studies. Only one study reported significant reductions when fatal crashes were examined independently, but sample sizes of fatal crashes are typically small, decreasing the likelihood of detecting significant effects. The RTM effect also tends to be high for fatal and serious crashes (data from one study), confirming the importance of controlling for this factor to obtain accurate estimates of treatment safety effects. Only one study of fixed or mobile programmes directly controlled for before-and-after traffic flow and determined effects on crashes.

Traffic diversion because of the treatment was estimated to contribute 5% of the overall 25% treatment-related reduction in injury crashes. It is unknown whether traffic diversion contributed to an increase in crashes (crash migration) on the alternate routes. The remaining 20% treatment effect was attributed to desired behaviour changes, including speed reductions. According to the authors, there

was no evidence of localized crash migration (kangaroo effect) because of sudden braking or changes in speed near the enforced zones. The Australian Road Research Board reported evidence of a possible kangaroo effect on crashes in one paper. In addition to reporting crash reductions at the treated segments, this group documented increases in speeds and crashes over 2 years at some non-enforced sites adjacent to treated segments. Their results suggest the possibility that driver adaptations to the treatment over time may have contributed to crash migration. The authors argued that the slight increases in crashes were more than offset by decreases along the treated segments, but when camera length and adjacent length results were combined, none of the crash reductions was statistically significant. None of the studies of fixed camera enforcement discussed the possibility of positive spill-over on nearby or comparison groups because of the treatment. There was also little discussion of the details of the comparison groups and whether they may have been affected by extensive use of speed cameras surrounding the study areas in some studies, and the effect this would have on reported outcomes.
Overt, mobile deployments: Studies reported reductions from 21% to 51% in injury crashes and of approximately 9% to 18% in all crashes at the treated locations. In addition to differing outcome measures, these results may reflect differences in conspicuity (e.g., signs posted at, versus in the general vicinity, of treated sites; or the use of marked versus unmarked vehicles), enforcement intensity, site differences, and other programme features, as well as RTM, traffic volume changes, and other possible confounding and spill over effects. None of the studies directly examined the possibility that traffic or crash migration to non-enforced routes or segments accounted for some of the crash reductions. The possibility of positive spill-over on untreated or comparison sites also did not appear to be examined by any of the studies. 

Inconspicuous, Mobile Enforcement: Only one study of mobile enforcement controlled for RTM as well as general trends. This study of a covert enforcement programme found a 16% corridor-wide reduction in all crashes (effects similar at interleaving non-deployment and 12 deployment locations) along a single 22-km corridor. Mean speeds were reported to decrease to below the posted limit at deployment locations and by 2 km/h at a single monitoring (non-enforced) location. It is possible, however, that effects of the same widely publicized, automated enforcement programme that had been previously reported to have a province-wide effect, may have affected the comparison group and resulted in the treatment effect being underestimated. A more generalized deterrent effect over a wider area may be a goal of more covert, automated enforcement. One of the earlier studies from Victoria, Australia, and a more recent study from British Columbia, Canada, examined system-wide (province or state) effects of covert, mobile enforcement with extensive publicity. One paper reported reductions of approximately 20% in daytime casualty crashes state-wide during full programme implementation and another reported reductions of 25% in daytime, unsafe speed-related crashes. Both studies used daytime-only crashes to reduce confounding with concurrent alcohol-related enforcement programmes. Although there may be unknown confounding factors, and it is more difficult to definitively attribute system-wide crash reductions to the programmes, both studies used time-trend analyses to account for general crash trends and proxy measures to adjust for overall travel exposure. Relatively long before study periods and the use of state- or province-wide crashes appears to reduce the likelihood of RTM playing a large role in these results. Unfortunately, the studies used different outcome measures, so results cannot be compared. Although effects on traffic speeds were not documented in the Australian study, effects of programme intensity were examined. Crashes and crash severity in Melbourne were significantly related to number of traffic infringement notices mailed (system-wide), and crash severity was related to hours of operation, providing more support for a programme effect.
Comprehensive Automated Enforcement Programmes: A large-scale study of the national safety camera programme in the United Kingdom evaluated the speed and casualty effects, public acceptance, costs and benefits, and programme administration of a combined fixed (including red light), speed-over-distance, and mobile camera enforcement programme under the cost-recovery system. The programme was begun with eight counties in 2000 and expanded to 24 partnership areas by April 2002, which was the focus of the evaluation. The authors reported reductions in speeds and reductions in percentages of speeders and excessive speeders across camera sites, with greater reductions at fixed camera installations. Speed-over-distance cameras were, however, most effective at reducing the percentage of drivers at more than 15 mph above the limit. Successive speed measures suggested that fixed sites have a more immediate but sustained impact, with mobile sites taking somewhat longer to achieve the full speed effect. Estimated reductions in personal injury crashes were 33%; numbers killed and seriously injured were reduced by 40% on average, with higher reductions at fixed camera sites and in urban locations. These reported outcomes may reflect not only the influence of camera introductions but also entry of existing camera sites into the cost-recovery programme and increases in conspicuity at fixed camera sites that were mandated by the program, as well as RTM and traffic volume effects. Comparison areas, used to account for long-term and seasonal trends, also included non-program, automated speed enforcement, so spill-over may have occurred in both directions. The authors argued that RTM should not be a factor because number of crashes was not the sole criterion for site selection. It was, however, a primary factor in the cost-recovery program.

	Speed enforcement  programmes incorporating fixed conspicuous cameras and/or speed-detection devices for all drivers for reducing crashes and casualties
The conclusion drawn from this review is that this intervention is supported by moderate to good quality evidence of its effectiveness
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 for all drivers for  reducing crashes and casualties
This review provides some evidence supporting the use of this intervention but it is not conclusive

Authors’ conclusions
On the basis of the best controlled, existing research in English language reports, all from highly developed countries, it appears highly likely that automated fixed speed enforcement  programmes will result in safety improvements at high-crash locations. The best estimates of injury crash reductions attributable to fixed camera systems fall in the range of 20% to 25% at treated locations. This range may, however, include effects caused by traffic diversion in addition to speed reductions resulting from the treatment. There may also be some shifting of crashes because of a kangaroo effect of speed reductions at enforced zones but increases elsewhere in some situations. Effects on fatal and other severity crashes are less certain but also declined in general. Only time and more research will reveal whether the results of these studies are generalisable to other environments or programmes. The similarity of reported effects of fixed cameras for high crash or problem speeding sites across a variety of road types, speed limits, and countries, is promising, although based on a limited number of better controlled studies. On the basis of the existing evidence, covert, mobile enforcement programmes with extensive supporting publicity also appear likely to result in significant system-wide safety improvements. Because of differences in outcome measures, an estimate of the range of expected improvement is less certain, but daytime casualty (injury and fatal) crash reductions reported by a state-wide Australian study were around 20%, whereas daytime speed-related collisions were reduced by 25% in a province-wide Canadian study. Again, evidence is less abundant for fatal crashes, but trends were in general downward for all severity of crashes. A wider range of reported aggregate, site-specific crash reductions is associated with mobile enforcement programmes in the reviewed studies. It is not known to what extent various effects estimates reflect  differences in intensity of enforcement, conspicuity and other programme parameters, site differences, and methodological and statistical differences of the studies. 
Comment
There is considerable overlap in the studies included in this review and those included in Pilkington and Kinra (2005) and Wilson et al (2010).  These three reviews should not therefore be considered to be examining independent sets of evidence..  


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

Question/objective: To assess whether speed cameras reduce road traffic collisions and related casualties.
Intervention: Fixed or mobile speed cameras

Outcomes: Road traffic collisions, injuries, and deaths.

Study Population: Whole

Studies were included up to 2004

Included study types: Controlled trials and observational studies assessing the impact of fixed or mobile speed cameras on any of the selected outcomes.
	Description of studies: 14 observational studies met the inclusion criteria; no randomised controlled trials were found. Most studies were before-after studies without controls (n = 8). Owing to the differing nature of the studies, meta-analysis was not appropriate. The camera operations evaluated in the studies differed in terms of the nature of camera operation; types of cameras used, intensity of camera usage, nature of punishments for motorists caught speeding. Studies also used a range of outcome measures to assess camera effectiveness and assessed these outcomes over varying time periods. Risk ratios could not be calculated for five out of 14 studies owing to lack of relevant data. Funnel plot analysis to test for publication bias for the same reasons.

Five studies had control areas distinct from the areas where the cameras were introduced. One study used the same areas at times when cameras were not operating as a control, and eight studies used the same areas before introduction of cameras as the comparison group (before-after studies). The studies were published between 1992 and 2003. All studies were in high income countries. Six studies assessed the effect of fixed cameras, four studied the effect of mobile cameras, and four studied the effect of a combination of fixed and mobile cameras. Outcome measures in the studies were diverse and included various measures of collisions, deaths, and injuries. Three studies had a follow up period of one year following the introduction of cameras, nine studies had a follow up period of one to three years, and one study had a follow up period of four years. One study stated only that follow up data of at least one year were used. In terms of methodological quality, no studies were classified as being good quality, seven as average, two as average-poor, and five as poor.

Results: All studies reported a reduction in road traffic collisions and casualties. The reduction in adverse outcomes in the immediate vicinity of camera sites varied considerably across studies, with ranges of 5-69% for collisions, 12-65% for injuries, and 17-71% for deaths at camera sites. Smaller reductions in adverse outcomes were seen over a wider area.


	Effectiveness of speed cameras in reducing road traffic collisions and related casualties (all drivers)

This review provides some evidence supporting the use of this intervention but it is not conclusive
Authors’ conclusions
Research conducted so far consistently shows that speed cameras are an effective intervention in reducing road traffic collisions and related casualties. The level of evidence is relatively poor, however, as most studies did not have satisfactory comparison groups or adequate control for potential confounders. There is also the possibility that not all relevant publications were identified, as road safety research is often published as reports and other forms of grey literature. However, owing to the highly controversial nature of the debate about speed cameras in high income countries, it might be expected that any published negative studies to be highly publicised. Although it is plausible that findings could have been withheld from publication, publication bias could not be formally tested for because of the varied nature of study designs and outcome measures used. 

Road safety interventions are often multifaceted. Introduction of speed cameras may have been accompanied by other road safety initiatives such as traffic calming and education campaigns against speed and drink driving. Temporal changes such as improvements in car safety, changes in traffic volume, trends in drink driving, and changes in risk taking behaviour can also influence the frequency of road traffic collisions. Speed cameras are generally introduced at sites identified on the basis of high rates of speed related collisions. However, as a rise in traffic collisions could be due to chance, any subsequent reduction could merely be indicative of normal variation (“regression to the mean”). All these factors could result in an underestimate or overestimate of the effectiveness of cameras, and most studies only controlled for a few of these factors, if any.

	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.
Type of study: Systematic review Economic evaluation (NICE).

Question/objective: 
1. What is the cost-effectiveness of legislation, regulations, standards, intended to prevent unintentional injuries in children, and/or of strategies to enforce them, or to promote them using mass-media? 

2. What methods have been used in the past to conduct economic evaluations of such strategies for preventing injuries to children? 

Intervention: Legislation, regulations and standards:  strategies to enforce them, or to promote them using mass media

Outcomes: Cost-benefit, Net Present Value

Study Population: Whole

Studies were included from 1990 to 2009.

 Included study types: Primary research including published and grey literature sources
	Description of studies: Seven studies met inclusion criteria of being full economic evaluations of the relevant interventions. Of these only two economic evaluations (one from Canada, one from the UK) of road speed enforcement programmes were relevant to teenage deaths in motor vehicles: 

Results: There were three cost-benefit analyses which assessed the impact of speed enforcement programmes. The photo radar programme in British Columbia was estimated to produce net benefits to society of about C$114 million (in 2001 C$), and still produced substantial net savings of C$38 million if only considered from the provincial insurance corporation’s perspective. 

Similarly, the 420 automated speed camera sites in the UK in 1995/6 were estimated to have a positive Net Present Value of over £26 million, even after one year, rising to £241 million after ten years. This is because annualised fixed costs of £5.3 million plus annual recurrent costs of £3.6 million, would be offset not just by the £6.7 million in fine income, but also the over £30 million in the estimated annual value to society of accidents avoided. In all ten police force areas there was a positive net present value (i.e. benefits exceeded costs) within a year of the programme starting. 
However, these older findings should be seen as having been superseded by the more recent study for the Department for Transport, which evaluated the national safety camera programme (four-year evaluation report; PA Consulting with University College London, 2005). [NB. This study was added to the review after the original Final report was submitted to NICE]. In this study, it was estimated that there would be 4,230 fewer personal injury collisions (any road collision which results in at least one casualty, whether fatal, serious or slight) annually as a result of the safety cameras across all 38 safety camera partnerships. At an estimated value of £61,120 per collision avoided (using DfT standard estimates for 2004) this means an annual estimated economic benefit of £258 million. This compares with the total annual cost of the programme of £96 million. Comparing only the revenue costs per collision prevented (£61,120) with the corresponding economic benefit per collision due to injuries prevented (£22,653) over the four years gives a cost-benefit ratio of approximately 2.7:1. They also use data from both speed and red light camera sites, although at speed camera sites the falls in personal injury collisions were associated with falls in speed.
	Cost-benefit of road speed enforcement programmes (safety cameras)

These interventions are supported by moderate to good quality evidence of their cost-effectiveness

Comment

This SR was only conducted by one reviewer with no repeatability checks. It assessed the economic effectiveness of interventions using studies found by a tertiary review conducted for NICE guidance (see Inclusion/Exclusion table Anderson & Moxham 2009). The most recent relevant finding related to the 4-year evaluation of the UK National Safety Camera Programme which reported (2005) an annual estimated economic benefit of £258 million. This compares with the total annual cost of the programme of £96 million. Comparing only the revenue costs per collision prevented (£61,120) with the corresponding economic benefit per collision due to injuries prevented (£22,653) over the four years gives a cost-benefit ratio of approximately 2.7:1.

	Aeron-Thomas AS & Hess S. (2005).  Red-light cameras for the prevention of road traffic
crashes.
Type of study: Systematic review 
Question/objective: To quantify the impact of red-light cameras on the incidence and severity of road crashes and casualties, and the incidence of red-light violations.

Intervention: Red-light cameras

Outcomes:  Total crashes, right-angle crashes, total injury crashes, red-light violations
Study Population: All drivers

Studies were included up to 2004

Included study types: Published and grey literature - Randomised or quasi-controlled trials and controlled before-after studies
	Description of studies: No randomised controlled trials were identified but 10 controlled before-after studies from Australia, Singapore and the USA met the inclusion criteria. The Australian studies involved the rotation of red-light cameras among camera sites.  The Singapore study evaluated fixed red-light cameras, with some of the junctions having cameras assigned to multiple approaches.  After 1997, the only studies found were from the US, where red-light cameras were first introduced in 1993. Two studies included a comparison with non-cameras sites within the same locality, as well as a comparison with other nearby cities that did not have red-light cameras. The California Bureau of State Audit recently reviewed red-light camera programmes and compared red-light camera junctions to all other intersections within the locality. Nine studies evaluated the impact on crashes, while one reported red-light violations. Crash statistics were collected from official databases based on police reports, while violations were monitored by video camera and red-light camera. No studies reported on fatal or serious injury collisions but five studies investigated the effect on total casualty crashes, which include fatal, serious and slight injury crashes. Four studies reported rear-end casualty crashes. Three studies monitored right-angle casualty crashes while two studies reported the effect on total casualties. Seven studies evaluated the impact on total crashes, including property damage-only crashes evaluated the impact on all right-angle crashes (including damage-only crashes) and all rear-end crashes (including damage-only crashes), as well as damage-only crashes for both collision types and total damage-only crashes. One study reported the impact on damage only, right-angle, rear-end and right-turning damage-only crashes.

Results:
Total casualty crashes: The one study that adjusted for both spill-over and Regression to the Mean (RTM)  had a rate ratio of 0.71 (95% CI 0.55 to 0.93). While the three studies that attempted to adjust for RTM (but not spill-over) all had confidence intervals that included the value 1.0, their pooled rate ratio was 0.87 (95% CI 0.77 to 0.98) with no significant heterogeneity (P=0.60). Only one of the five non-adjusted studies reported on total casualty crashes and had a rate ratio of 0.80 (95% CI 0.58 to 1.12). Right-angle casualty crashes: The only findings on right-angle and rear-end casualty crashes were from partially adjusted studies and studies with no adjustments. The pooled rate ratio of two of the three studies that partially adjusted for RTM was 0.76 (95% CI 0.54 to 1.07), with no signs of heterogeneity (P=0.24). The one of the five unadjusted studies that reported on right-angle casualty crashes had a rate ratio of 0.74 (95% CI 0.39 to 1.44). Rear-end casualty crashes: The pooled rate ratio from two of the three studies that partially adjusted for RTM was 0.82 (95% CI 0.50 to 1.34). There was no evidence of heterogeneity (P=0.16). Only one of the six unadjusted studies reported on rear-end casualty crashes and had a rate ratio of 0.99 (95% CI 0.59 to 1.66). All three studies had confidence intervals that included 1.0. Total crashes (including damage-only crashes): For crashes of all severity, the study  that adjusted for both RTM and spill-over reported a rate ratio of 0.93 (95% CI 0.83 to 1.05). Another study that was partially adjusted had a rate ratio of 0.92 (95% CI 0.73 to 1.15). The pooled rate ratio of five unadjusted studies) was 0.74 (95% CI 0.53 to 1.03) but three had confidence intervals that included 1.0. There was also significant evidence of heterogeneity (P=0.008). Red-light violations: The one study that reported on the impact of red-light violations had a rate ratio of 0.53 (95% CI 0.17 to 1.66). 

	Effectiveness of red-light cameras for all drivers for reducing crashes and casualties
This review provides some evidence supporting the use of this intervention but it is not conclusive
Authors’ conclusions
Red-light cameras have been shown to be effective in reducing total casualty crashes. The strongest evidence comes from a study that used gateway signing and did not install warning notices at camera sites, and whose evaluation included a comparison with nearby cities in order to adjust for spill-over effects. This was the only study that accounted for both regression to mean and spill-over effects. The limited evidence available is less conclusive as to whether red-light cameras are able to reduce right-angle or rear-end casualty crashes or total crashes (including property damage only crashes) and traffic violations. The pooled rate ratios show that an overall reduction was achieved in these studies but the confidence intervals include the value 1.0, so the result could be explained by the play of chance. This is partially due to sample size as seen with the findings for total casualty crashes, where the pooled rate ratio of the three partially adjusted studies was reduced to 0.98. A meta-analysis is useful for comparing ’like with like’ and, while the study findings for the three groups have been reported and thus can be compared, they have not been pooled to produce an overall estimate. Although red-light cameras have been used for over 20 years, there have been very few studies meeting the inclusion criteria and the majority of these suffered from lack of adjustment for regression to mean and spill-over effects. Included studies came from only three countries, none of them in Europe, where red-light cameras have been used extensively. The most recent seven studies were from the US, six of which reported on total collisions only. This limits the strength as well as the transferability of the findings.


	Elder RW et al. (2011). Effectiveness of ignition interlocks for preventing alcohol-impaired driving and alcohol-related crashes.
Type of study: Systematic review (US Community guide)

Question/objective: To assess the effectiveness of ignition interlocks for reducing alcohol-impaired driving and alcohol-related crashes.

 Intervention: Interlock installation

 Relevant Outcomes: DWI re-arrests, alcohol-related crashes 

Study Population: All drivers
Studies were included up to 2007.

Included study types: Primary research (intervention, randomised trial, observation)


	Description of studies: Updates and extends, to include more crash outcomes, a Cochrane review (2004). The body of evidence evaluated includes the 11 studies from the prior review, plus four more recent studies published through to December 2007.

Although several programme characteristics varied widely across studies, all or most programmes shared several key characteristics. They generally were applied to offenders who are at high risk of recidivism, either due to multiple offences or, for fırst-time offenders, high blood alcohol concentration (BAC) at arrest (generally >0.15 g/dL); were offered as an option in exchange for a reduced length of license suspension (and compared with drivers with suspended licenses as a comparison); and required interlock installation for periods ranging from 5 to 36 months (medians of 7.5 months for first  time offenders and 18 months for repeat offenders). Reported participation rates varied dramatically across the programmes evaluated in the reviewed studies, from less than 1% of offenders to 64% of offenders (median: 13%). This large variability partly reflects the use of different denominators (e.g., interlock-eligible offenders versus offenders who actually were offered interlocks). The majority of reviewed studies prospectively followed cohorts of offenders who had interlocks installed in their cars, and compared them to cohorts of offenders who did not have interlocks and whose licenses were suspended instead. Because several non-random factors can influence whether a given offender has an interlock installed, such studies have a substantial risk of producing biased effect estimates resulting from non-comparable intervention and comparison groups. Several studies included evidence suggesting at least some degree of non-comparability between groups. In particular, the interlock groups tended to be older, drive more, have higher incomes, and have more offenses or more serious offenses.
Results: 
Effects of interlock installation on DWI recidivism

The Cochrane review identified 11 studies that evaluated the effects of either the opportunity to have an interlock installed or of actual interlock installation, on re-arrest rates for alcohol-impaired driving. One study reported a 64% relative decrease in re-arrests during the period the interlocks were installed, with no difference between the intervention and control groups in the period following interlock installation. Another study reported a 40% relative decrease in re-arrests for first time offenders and 22% for repeat offenders. 64% and 62% (respectively) of those eligible had interlocks installed in these studies. The other 9 studies that assessed the effects of interlock installation consistently found that offenders who had interlocks installed in their cars had recidivism rates (i.e., re-arrests) that were dramatically lower than drivers who did not have interlocks installed (median RR=0.25, inter-quartile interval [IQI]=0.18–0.46; Effect estimates were similar for first-time offenders versus repeat offenders. For the period after these interlocks were removed, recidivism rates in the intervention group tended to converge with those for the comparison group (median RR=0.93, IQI=0.67–1.36). The four identified studies published subsequent to the Cochrane review found results consistent with those described above. Two studies evaluating the effectiveness of different stages of New Mexico’s programme found that interlock installation was associated with a 65% lower risk of recidivism among repeat offenders (HR=0.35, p<0.01), and a 61% lower risk among first-time offenders (HR=0.39, p<0.01). For both of these groups, the effects dissipated after the interlocks were removed from the offenders’ vehicles (HR=0.91, p=0.40, and HR=0.82, p=0.16, respectively). One of these 4 studies, an evaluation of a Swedish interlock programme that included an intensive alcohol treatment component found that the 171 participants had no re-arrests during the follow-up period relative to a recidivism rate of 4.4% per year among nonparticipants. However, these findings do not include people who initially enrolled in the programme but were expelled for failing to comply with the alcohol treatment plan.

Effects on motor vehicle crashes

Three of the included studies provided data on the effects of participation in interlock programmes on motor vehicle crashes. The results of the only study that found a lower overall crash rate among the interlock group (0.0 injury crashes per year relative to 0.6 per year for the control group) were unreliable because of a very low absolute number of crashes studied. A study of the Quebec interlock programme evaluated its effects on overall crashes and on single-vehicle night-time crashes (SVNCs; a proxy for alcohol-related crashes) during and after the period in which interlocks were installed. Rates of SVNCs were similar for first-time offenders with interlocks installed relative to those with suspended licenses (HR=1.05, p=0.85), and substantially, but non-significantly, lower for repeat offenders (HR=0.46, p=0.14). In contrast, total crashes were substantially higher for both first-time offenders (HR=3.56, p<0.01) and repeat offenders (HR=2.16, p<0.01). The large differences in effect estimates for SVNCs relative to total crashes for both first-time and repeat offenders provide some evidence that interlocks protect against alcohol-related crashes, but that the installation of interlocks results in an increased overall crash risk relative to that associated with having a suspended license. Results from an evaluation of the California interlock programme support this conclusion. Participants in the California interlock programme had an 84% higher chance of being involved in a crash during the study period than the comparison group (p<0.05), and repeat offenders had a 130% higher crash risk (p<0.05). However, the absolute crash rates for participants were similar to those for the general population of California drivers.

Economic analysis

Ignition interlock programmes have several associated costs (e.g., programme administration; leasing, installing, and monitoring the device; auto insurance) and benefits (e.g., increased mobility for the offender, reduced alcohol impaired driving) that may be important considerations for people making decisions about the structure of interlock programmes and for offenders making decisions about participating in them. However, no studies of the costs or economic efficiency of ignition interlock programmes that met the inclusion requirements were identified.


	Ignition interlock installation for  ‘driving whilst under the influence of alcohol’  (DWI) offenders

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’ (DWI) recidivism (whilst the intervention is in place)
Authors’ conclusions


These findings suggest that 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. These findings also suggest 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. These findings have to be considered in light of the possibility that the observed differences in recidivism may actually be due to pre-existing differences between the people who installed interlocks and those who did not. However, two patterns in the results suggest that any such bias is likely to be small relative to the overall effects of interlock installation: the results from the single trial that randomized people to the interlock condition, and thus protected against this selection bias, were comparable to those from the other studies reviewed and the interlock groups’ dramatic increase in recidivism rates after the interlocks were removed provides further evidence that the results of the comparative studies reflect true effects of participation in interlock programmes and are not simply artefacts of group selection. 

Ignition interlock installation for ‘driving whilst under the influence of alcohol’  (DWI) offenders

This review provides some evidence supporting the use of this intervention for reduction of alcohol related crashes but it is not conclusive 
Authors’ conclusions 

The small number of included studies that examined the association between interlock participation and crashes indicated that the interlock groups are 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. There is no such increase for alcohol-related crashes.  The studies included in this review primarily evaluated interlock programmes that (1) were directed to “hardcore” drinking drivers, either repeat offenders or first-time offenders who had high BACs at arrest (usually _0.15 g/dL), and (2) enrolled a relatively small subset of all DWI offenders. To maximize public health impact, interlock programmes will need to extend their reach to include a broader cross-section of offenders, and will need to find ways to ensure that a higher proportion of offenders actually have interlocks installed. It is reasonable to assume that interlocks will be effective at reducing recidivism among the broader population of DWI offenders, with expected benefits that are proportional to their baseline rates of alcohol-impaired driving. Nonetheless, further research would be helpful to ensure that interlocks remain effective as their reach is extended.

One important caveat to the expectation that interlocks will be effective at reducing recidivism among the broader offender population is that interlocks require substantial administrative resources to supervise and monitor participants (e.g. periodic maintenance and checks). Thus, any major increase in programme scope that is not accompanied by an increase in administrative resources may result in decreased effectiveness. 

Although the reduced recidivism rates shown among interlock programme participants is limited to the period during which the interlock is installed, substantial potential exists for synergistic use of interlocks with programmes to address offenders’ underlying alcohol dependence and abuse problems. 


	MULTI-COMPONENT INTERVENTIONS

	Shults RA et al. (2009). Effectiveness of multi-component programmes with community mobilisation for reducing alcohol-impaired driving.

Type of study: Systematic review (US Community guide)

Question/objective: To determine the effectiveness and economic efficiency of multi- component programmes with community mobilization for reducing alcohol-impaired driving. 

Intervention: responsible beverage training, sobriety check-points, public education, media advocacy 

Relevant Outcomes: Alcohol-related motor vehicle crashes (including proxy measures): 

Fatal and injury crashes, late night and weekend single car crashes 

Study Population: All drivers and young drivers 16-20, underage drivers

Studies were included from 1980-2005

Included study types: published primary research, technical reports, government reports

	“Community mobilisation” or “community organisation” has been broadly defined as the organisation and activation of a community to address local problems. The concept has been defined as “a planned process to activate a community to use its own social structures and any available resources to accomplish community goals that are decided on primarily by community representatives and that are generally consistent with local values.”

Description of studies:
Six studies were included in the review. All six of these programmes were conducted in the U.S. between 1988 and 2001. The multicomponent programmes implemented multiple interventions, policies, or both to address a range of alcohol-related concerns including alcohol-impaired driving. All six programmes implemented responsible beverage service activities and other efforts to limit access to alcohol, such as enforcement of minimum legal drinking age laws or controlling alcohol outlet density. Five programmes involved sobriety checkpoints, along with awareness or public education campaigns; two addressed other driving risks, such as speeding; and one increased access to treatment for alcohol-related problems. They addressed a variety of outcomes in addition to alcohol-impaired driving, including underage drinking, other risky driving behaviours such as speeding, disorderly conduct, alcohol-related injuries and violence, access to alcohol treatment, or substance misuse in general. Study designs included time series with concurrent comparison (n=2); before-and-after with concurrent comparison (n=2); and group randomized trials (n=2). Follow-up periods ranged from 30 to 120 months, with a median follow-up period of 48 months. Four of the six programmes were implemented in multiple communities; the number of intervention communities ranged from three to seven. All six programmes implemented interventions in multiple settings within each intervention community. Communities were located in California, Massachusetts, Minnesota, Missouri, Rhode Island, South Carolina, Texas, and Wisconsin.

Results:
The Rhode Island Community Alcohol Abuse and Injury Prevention Project was implemented in Woonsocket RI from 1987 to 1988. Based on the standardized crash rates reported in the appendix of the evaluation report, the intervention community and control communities each experienced a 1% decline (95% confidence interval (CI)  -13%, +15%) in the rate of late-night (10:00 PM to 3:00 AM) or weekend single-vehicle crashes among male drivers aged <30 years.

One study evaluated the Massachusetts Saving Lives Programme implemented in six communities from 1988 to 1993. Based on a Poisson regression analysis of crashes in the intervention communities versus the comparison communities, the authors reported a net decline of 42% (95% CI -68%, +8%) in alcohol related fatal crashes, as recorded in police incident reports.

An evaluation has been performed of the Community Trials Project implemented in two communities in California and one in South Carolina in 1992–1996.
Based on a time–series analysis, a net decline of 10% (95% CI -14%, -4%) in the monthly number of night time injury crashes was reported. The authors noted that the overall impact of the intervention was achieved primarily in California.

An evaluation has been performed of a subset of five of the 14 Fighting Back programmes implemented across the U.S. in 1992–2001. On the basis of a logistic regression analysis, the authors reported a net decline of 9% in the relative odds of drivers involved in fatal crashes having a BAC of >=0.08 g/dL (95% CI -19%, +4%).

An evaluation has been performed of the CMCA programme implemented in seven communities in Minnesota and western Wisconsin from 1993 to 1995. Based on a linear regression analysis, the authors reported small, non-significant net declines in the rates of single-vehicle night time injury crashes among drivers aged 15–17 years (net change in slope:-0.23/quarter; 95% CI -0.80, +0.34) and 18–20 years (net change in slope: -0.06/quarter; 95% CI -0.69, +0.58). Because the actual numbers of crashes were not reported, the percentage change could not be calculated.

The Operation Safe Crossing programme implemented at the border of California and Mexico in San Diego County in 1997–1999 has been evaluated.18 Based on time–series analysis, the authors reported a 45% decline (p=0.04) in the ratio of police-reported had-been drinking crashes to had-not-been-drinking crashes among drivers aged 16–20 years in the intervention community. Because the SE of the effect estimate was not provided, the CI around the estimate could not be calculated.

Three studies that estimated the returns from investment in two of the multi- component programmes undertaken to reduce alcohol-impaired driving. For the Massachusetts Saving Lives Program, six communities received $70,000 annually for 5 years, resulting in total funding of $2.1million.13 Based on societal costs of $6000 in hospital and medical claims per motor vehicle fatality (data obtained from the U.S. DOT) and $748,000 in lost productivity (adjusted for Massachusetts cost levels), the 26 alcohol-related deaths averted as a result of the programme resulted in savings of approximately $20 million—an estimated $9.33 in savings for each dollar invested. The Community Trials Project returned an estimated $6.56 in savings for every dollar invested. This estimate was based on a cost of $1,350,000 expended over a period of 5 years, for local prevention staff in the three experimental communities, a net reduction of 222 alcohol-involved crashes in those communities, and an average cost per crash of $39,905. The cost per crash included medical, legal, and insurance costs as well as lost wages during rehabilitation but not lost productive years associated with premature mortality.

Finally, as a part of the larger Community Trials Project, a comparative study was performed of alcohol-related traffic injuries in one of the three programme sites, the city of Salinas, with those in a comparison community in the central valley of California. The Salinas programme returned an estimated $15.72 in savings for each dollar invested. The estimate was based on a cost of $450,000 over 5 years for local prevention staff, a net reduction of 116 night time injury crashes, and an average cost per injury of $61,000. Average cost of an injury was based on the system of estimating cost used by the California Highway Patrol. The rate of return estimates from the above studies do not take into account the contributed value of time of many community volunteers, the cost of data collection, and the opportunity costs of taking law enforcement officers away from other duties to do alcohol-impaired driving enforcement.
	Multi-component interventions with community mobilisation (reduced marketing of alcohol, responsible beverage service training, sobriety checkpoints, public education, media advocacy) for reducing alcohol related crashes and casualties among young drivers
The evidence provided by this review is inconsistent and it is not possible to draw a conclusion, but there is some evidence of effect

Review conclusions:

Although none of the studies provided unequivocal evidence that a given programme reduced alcohol-related crashes, there is consistent evidence, however, of an impact across the body of evidence reviewed. This pattern is unlikely to be an artefact of methodologic flaws within the studies evaluated. Rather, it suggests that the programmes were in fact effective in reducing alcohol-impaired driving and other problems associated with alcohol misuse.    Three studies reported economic evidence that suggests that such programmes produce cost savings. The multi-component programmes generally included a combination of efforts to limit access to alcohol (particularly among youth), 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 programmes evaluated in this review may serve as a preliminary guide for planning effective multi-component programmes with community mobilization to reduce alcohol-impaired driving, but research questions remain unanswered. Foremost among these is the question of whether community mobilization actually increases the effectiveness of such programmes, and if so, to what extent and through what mechanisms?

Comment:

The review concluded that the studies reviewed provided strong evidence that carefully planned, well-executed multi-component programmes, when implemented in conjunction with community mobilization efforts, are effective in reducing alcohol-related crashes. However, of the effects sizes reported, in all but one study (Community Trials Project California) the confidence intervals crossed the ‘line of null effect’ = zero, thus the reviews conclusions are questionable.
The applicability of these programmes in rural areas or specific ethnic or socio-economic groups and populations outside of the US, is open to question.

One potential bias that could distort the conclusion is the possibility that studies with positive findings are more likely to be published or to be identified in a systematic literature search.

  

	Klassen TP et al. (2000). Community-based injury prevention interventions.
Type of study: Systematic review 
Question/objective: To review studies that evaluate the impact of community-based injury prevention efforts on childhood injuries, safety behaviours, and the adoption of safety devices.
Intervention: Multi-strategy programmes including education and/or engineering, and/or behaviour change interventions

Outcomes: Knowledge of importance of safety behaviours, seat belt use, drink driving, riding with drivers who drink,  
Study Population: 0-19 year olds
Studies were included up to 1998.
Included study types: Published primary research - randomised controlled trials, non-randomised controlled trials
	Description of studies: This review defines community-based interventions as those that target a group of individuals or a geographic community but are not aimed at a single individual. This definition includes cities, municipalities, and schools. It excludes interventions delivered in clinical settings and interventions targeting areas as large as states or countries, Community-based interventions employ a broad array of strategies that include education/behaviour change, engineering/ technology, and legislation/enforcement. 28 studies were included in the review; 6 were RCTs and 22 were nonrandomized controlled trials. Most of the studies examined safety behaviours; only four examined actual injuries. 

Results:  Results relating to seat-belt use and riding with drivers who have been drinking are presented separately above in relevant sections. Only one included study looked at a mutli-component programme: The Safe Kids/Healthy Neighbourhoods Coalition, implemented in the Harlem neighbourhood of New York City, was aimed at reducing a variety of childhood injuries resulting from outdoor activities. The intervention aimed to renovate central Harlem playgrounds; to involve children and adolescents in safe, supervised activities that teach useful skills;  to provide injury and violence prevention education; and to provide safety equipment (for example, bicycle helmets) at reasonable cost. During the first three years of the program, 26 organisations participated. Effectiveness was evaluated by examining changes in injury rates in the targeted age group (5- to 16-year-olds) for injuries targeted by the campaign (for example, all injuries related to vehicles, outdoor falls, assaults, and guns) over nine years (1983 to 1991). These rates were compared with changes in the rates of non-targeted injuries (that is, poisoning, burns, and so on) and changes in injury rates in a comparison community (the suburb of Washington Heights) during the same time period. Targeted injuries were reduced by an estimated 44% during the intervention period, with no significant decrease for non-targeted injuries; this decrease was noted mainly in the targeted age group. Unexpectedly, a 30% decline in severe injuries among school-age children also was observed in Washington Heights. However, the decline in Washington Heights occurred in both targeted (motor vehicle injuries only) and non-targeted categories. Whether this reduction in motor vehicle injuries observed in the comparison community occurred independently of the intervention, or whether the effect of the Safe Kids/Healthy Neighbourhoods Coalition “spilled over” into Washington Heights, could not be ascertained.
	Multi-strategy community-based programmes including injury prevention education and/or behaviour change interventions that teach useful skills for reducing injuries related to motor vehicles

Comment

As there was only one included study which looked at a multi-component programme, this is in effect not a systematic review of this type of intervention and so the results pertaining to this one study should not be included in the synthesis. Findings from this review relating to single component programmes (seat-belt use and riding with drivers who have been drinking) are included above in the relevant sections.



Grading scheme for evidence of effectiveness

	A. This intervention is supported by good quality evidence of its effectiveness 
	NICE Recommended Intervention OR 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 studies with  majority of studies 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 or ineffectiveness, is available
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