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Problem considered: Road traffic accident (RTA) is the ninth leading cause of global mortality and are also
contributes mortality rates among young adults aged 15–29 years. This paper aims to conduct a comprehensive
review to provide evidence of effective interventions of RTA prevention among young adults.
Methods: Three databases, MEDLINE, Embase, and PsychINFO, were searched. Eligible articles were practical
behavioural and technological interventions directly affecting young drivers. The quality assessment used critical
appraisal tools from the Joanna Briggs Institute (JBI). A narrative approach was used to analyze data of the 1107
articles identified, 17 articles met the inclusion criteria. Six studies used a driving simulator; five studies were
educational training interventions; one used an incentive and in-car GPS, and one video-based training. One
intervention used a vehicle warning system. A motorcycle simulator intervention and two-hybrid interventions, a
pc-training and field training, and a driving simulator and vehicle training were also identified.
Result: The Green Light for Life, a training program, was emphasized as it was a simple intervention, using parent
influences to improve injury crash rates by 12.7% p < 0.001. Furthermore, RAPT, a driving simulator, improved
gaze in the range of 52.1–70% p < 0.001, and HRT, a motorcycle simulator, showed 0.92, p < 0.001 proportion
of hazard avoidance.
Conclusion: These interventions can provide important leads to be adapted and replicated in various settings
globally, to improve RTA outcomes among young adults. Future research can adopt a qualitative approach to
determine the willingness of use for these interventions and adherence to current interventions.

1. Introduction

remains constant, the number of RTAs will have increased, and even
more so if the incidence of RTAs increases.
Young adults and novice drivers are a major reason for the increase
in RTAs.11 Young adults are defined as individuals between the ages of
15–25 years as universally defined by the United Nations (UN),12 Novice
drivers are defined as individuals within this age group who have held
their license only for 1–18 months. Individuals in these groups have
widely been reported to be high-risk group, engaging in risky driving
behaviours that lead to RTAs.13,14 Lack of experience, mobile phone
usage, speeding and poor hazard perception have been identified as
critical factors causing RTAs among young adults.15,16,17,18 Due to this,
RTAs are reported to be the leading cause of death among young people
aged between 15 and 29 years.4,19,22
Many Low and Middle-Income Countries (LMIC) going through

Road Traffic Accidents (RTAs) can be defined as a collision occurring
on the road between objects caused by moving vehicles, for example,
cars or motorcycles.1 RTAs have emerged as a global health problem and
are the ninth leading cause of global mortality, claiming over 1.2 million
lives each year..2 It is predicted that by 2030, RTAs will become the
seventh leading cause of death globally.3 Other indirect health conse
quences are associated with this growing epidemic. To this end, RTAs
have a significant impact on the health and development sector as well
as the economy of nations. A loss of approximately 3% of Gross Domestic
Product (GDP) is associated with RTAs.5 In the last decade, there has
been a 16% increase in the number of vehicles on the world’s roads.6
With this increase in the number of vehicles, if the incidence of RTAs
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socio-demographic transitions experience higher RTA death rates.7
Countries such as India, are experiencing a significant surge in motori
zation combined with the expansion of the road network, which has led
to RTAs being the sixth leading cause of death in India.8 Furthermore,
countries like Ghana and Thailand continue to experience high mortality
on their roads,9,10 highlighting the global nature of the problem.
There has been an insufficient global effort to stop RTAs although the
UN General Assembly in 2010 declared 2011–2020 the Global Road
Safety Decade. Furthermore, RTAs have been included in the UN Sus
tainable Development Goals (SDG) in target 3.6 and 11.2.20 It has led to
increased efforts to collaboratively reduce RTAs globally, with the
implementations of programs such as the UN Decade of Action plan.21
Current researches so far have mainly been focused on the burden,
pattern and causes of road traffic accidents. Due to changes in road
infrastructure and young people behaviour in recent times, it is essential
to identify key strategies in current times to aid this vulnerable group.
The identification of effective strategies for the prevention of RTAs
among young adults is of global health importance. A better under
standing of effective interventions is needed to inform individuals, or
ganizations, or governments aiming to replicate or implement
interventions successfully. The current review has therefore been un
dertaken, to provide evidence and important leads of effective in
terventions globally improving RTAs. The review aimed to identify and
synthesize evidence of effective interventions for preventing RTAs
among young adults and novice drivers in LMIC.

for critical appraisal before including in the review.
Data were recorded using a data extraction form, which was devel
oped, piloted, and adapted to capture all relevant information accu
rately. Two reviewers piloted the form to ensure consistency in data
collection. Data items extracted included; study author, publication
year, study title, study aims and objectives, methods, intervention
description and main findings. A description and example of the data
extraction process can be found in supplementary (Fig. 1).
Study quality was assessed using critical appraisal tools from the
Joanna Briggs Institute (JBI),23 Included studies were; Randomized
Controlled Trials (RCT), Quasi-experimental studies, and cohort studies.
Due to the variation of studies, JBI assessment tools were deemed
appropriate for quality assessment. Studies were judged Good, moder
ate, or Low quality such that; Good quality when there was less than
10% bias across each indicator, moderate when there was less than 30%
bias across the indicator and low when there was over 50% bias across
the indicators. The quality assessment was carried out independently by
one researcher and cross-checked with the second reviewer to assure the
quality of papers.
Data Analysis: Due to observed varied characteristics of studies such
as the study designs, sample size and outcome measures, a meta-analysis
was not possible. Therefore, a narrative synthesis was carried out.
Through this approach, findings from included studies were aggregated
into distinctive categories based on the outcome measures reported.
Direct measures of RTAs such as RTA incidents and prevalence and RTA
crash rates were summarized and tabulated together and indirect out
comes which were shown to reduce road traffic accidents such as
speeding behaviour, hazard perception, and driving control were ana
lysed together.

2. Methods
A protocol was developed for this scoping review and was approved
by the College of Life Sciences and Medicine Ethics and Governance of
the University of Aberdeen. Interventions for preventing RTAs among
young adults directly were included in this study. Participants were
defined as young adults when individuals were between the ages of
15–25 years old to encompass variations across countries in the age at
which individuals can obtain a driver’s license.
Interventions that assessed only behavioural and technological tar
geted at individuals who sought to improve ‘Road Traffic Accident
Outcomes’ were included. Comparators were groups with no in
terventions or existing standard training. The primary outcome measure
was any improvement in RTAs among young adults; secondary out
comes included improved driving behaviours that led to improved RTAs
such as speeding behaviours, hazard perception, and avoidance.
Qualitative studies were excluded. Studies on infrastructural in
terventions and Road traffic policies were also excluded as these are
beyond the control of young adults. All-Terrain Vehicles (ATVs) in
terventions were also excluded as these require specific geographical
locations that are not generalizable globally.
Three electronic bibliographic databases; MEDLINE, Embase, and
PsychINFO were searched as they contained sufficient relevant content.
A search strategy was developed using both MeSH terms and text words.
Keywords for road traffic accidents, accident prevention and young
adults were combined using appropriate Boolean operators, as shown in
Supplementary Fig. 1. Besides, manual searches of bibliographies were
also carried out on literature included in the review, as well as on sys
tematic reviews identified. Only studies published between the years
2000–2018 were included as young people behaviour and road infra
structure have seen significant changes. There were no geographical
limitations or language limitations.
All identified citations were exported to RefWorks, which was used
to manage all citations. Titles and abstracts were screened to identify
records that met the inclusion criteria for inclusion in the full-text re
view. Initially, this was carried out independently by two researchers
(GG and AP) on a sample of abstracts. Once consistency was achieved,
the remaining abstracts were screened by one reviewer (GG). Any dis
agreements were resolved by discussion and confirmed with the third
reviewer (SK). Full text of the potentially eligible articles was obtained

3. Results
3.1. Results of the literature searching
The systematic search identified 1107 citations (1089 from database
searching and 18 from reference search). Around 1026 records were
identified after removing duplicates, from which 21 potentially eligible
full-text articles were critically appraised. Seventeen studies met the
inclusion criteria for this review and were included for analysis. Fig. 1
shows the flow diagram of the literature search process.
3.1.1. Study characteristics
The 17 studies included were widely varied geographically, USA (n
= 5),24–28 Netherland (n = 3),29–31 France (n = 1),32 Israel (n = 3),33–35
Estonia (n = 1),36 Australia (n = 2),37,38 Italy (n = 1),39 Thailand (n =
1).40 Most of the studies were controlled trials. However, only five
studies were randomized, 11 studies were of quasi-experimental studies
design and one cohort study design. Various types of interventions were
identified, six studies used a driving simulator, five studies were
educational training interventions; one used an incentive and in-car
GPS, and one video-based training. One intervention was
technology-based using a vehicle warning system. One motorcycle
simulator intervention was included. Two interventions were hybrid, a
pc-training and field training, and a driving simulator and vehicle
training.
Four studies were interventions to improve RTAs directly.26,32,35,40
Seven interventions targeted driving behaviours such as speeding,
braking lane changes, and lane changes.24,25,29,30,34,36,37 Finally, six
studies were interventions targeting hazard perception.27,28,31,33,38,39
The sample size for the studies was vastly different, ranging from 18 to
130,555. The studies comprised of both males and females; however,
only eight studies distinctly reported the distribution of males and fe
males. Three studies reported a larger male population, and five studies
reported a larger female population. Follow up period varied from
immediately after the intervention to up to five years after the inter
vention, with one study measuring the follow-up effect of having the
2
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Fig. 1. PRISMA flow diagram for studies included in analysis and reason for exclusion.

intervention removed.29 Basic study characteristics are presented in
Table 3.

to students on the risk of driving under drug or alcohol influences and
how to avoid risky behaviours.32 Led to reductions in accidents and
injuries among the intervention group in the range of 12.1%–30.6%.
Furthermore, a reduction in the range of 13.8–28.8% was observed in
the number of accidents, driving offences, and speeding offences after
the application of a computerized simulation intervention.26 However,
both these study results did not reach statistical significance.

3.1.2. Quality of studies
Evaluation of the quality of the studies indicated that 14 studies were
of high quality. The remaining three studies had at least one bias indi
cator. The primary source of bias was the lack of an appropriate
description of the randomization methods used. These studies reported
randomization; however, they did not provide sufficient details.27–29
Furthermore, one study also did not report the method of statistical
analysis, which was another bias indicator.27 Due to the narrative syn
thesis of results, it is unlikely that the observed bias had a significant
effect on the results.

3.2.2. Improving driving behaviours
Table 2 shows the results of seven studies that aimed to improve
driving behaviours. These studies employed various methods to improve
driving behaviour, including driving simulators, incentives, vehicle
warning systems, and hybrid simulators and in-vehicle training.
3.2.3. Speeding
One study by using a driving simulator showed that speed exceed
ance reduced significantly between intervention groups and control
groups 2.2 and 4.0, respectively, p = 0.0010.25 Pay-as-you-drive insur
ance tied insurance premiums to the driving behaviour of the policy
holders. When used in combination with in-car GPS technology, the
control group stayed constant, with an average of 19.1% speeding.
However, once the incentive was removed from the intervention group,
the percentage speeding increased to 20.5%, even higher than the
control group.29 Training novice drivers using lectures and group work
on self-regulation, the odds of exceeding speed limits were approxi
mately half; OR 95% CI 0.49 (0.30–0.80).36 The use of Anti-speeding
advertisement with positive and negative emotional appeals, found a
significant difference in the average speeds after the two anti-speeding
advertisements, 43.02, compared to the matched controls 51.24 p =
0.0010.37

3.2. Results of review
3.2.1. Improving RTA outcomes
Table 1 shows the results of four studies that directly measured the
improvement of RTAs among young adults. All four interventions were
educational training programs. Results are presented for the number of
accidents and injuries as well as speeding offences. Of the four studies, a
significant reduction in road traffic accidents and injuries was reported
in two studies. The Green Light for Life (GLL) program, a training pro
gram designed to outline the importance of the accompanied driving
phase, by training parents to share hazard perception skills and expe
riences with young drivers. The implementation of this intervention led
to a significant reduction in injury crash rates by 12.7% (p < 0.001).35
The implementation of the Asia Pacific Honda Training program license (knowledge, skills, and hazard perception) led to a significant
effect with odds for injury ratio (95%CI) of 0.70 (0.53–0.92).40None
theless, The Atout Route educational program that provided information
3
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Table 1
Showing results of studies reporting directly on RTA outcomes.
Study ID year and
quality

Intervention type/Study Design

Results

Carcallion L et al.,
2005.
Good

Educational program – Atout Route
Secondary data analysis, pre-post
intervention.

Outcomes

Intervention
Pre- Test

Accidents

18.9

Ekeh et al., 2013
Good

Computerised driver - safety education
program

Toledo et al., 2011
Good

Training program- Green Light for Life
(GLL)
Secondary data analysis

Woratanat et al.,
2013
Good

Motorcycle Training program- AsiaPacific Honda training program
Secondary Data Analysis

Control

Intervention
Post Test

39.1
14.6
157.6
292.0
Fatal
1.9
4.5
1.7
Accidents
8.3
17.7
Deaths
2.2
5.2
1.9
9.3
19.8
Severe
9.3
18.0
6.5
Injuries
40.5
72.5
Light
18.8
35.0
15.7
Injuries
190.6
326.8
Outcome
Intervention (n
Control (n = 19)
= 16)
No. Accidents
1
4
Driving incidents
3
9
Speeding
2
5
offences
Outcome
Intervention
Control (86,111)
(44,454)
Injury Car
1093
2426
Crashes
Injury car crash
245.9
281.7
rate per 10,000
Outcome
Intervention (n = 2729)
Number of
99 (3.63)
injuries
Odds Ratio (95%CI)
0.70 (0.53–0.92)

3.2.4. Driving control
Usage-Based Insurance (UBI) interfaces with Dutch insurance com
panies, aimed to reduce insurance costs by policyholders adopting safer
driving styles. The intervention group performed better than the control
group and spent less time braking, accelerating, and cornering 0.025 p
< 0.001, 0.26 p = 0.002, and 0.0 p = 0.014, respectively.30 One study
found that implementing a vehicle warning system to evaluate crash
avoidance led to significant improvement in forwarding collision
avoidance, and lateral drift into unoccupied lanes. The intervention
group logged fewer warnings 107, 1,022, as compared to the control
group 456, 5972. These differences were statistically significant p <
0.001 and p = 0.005 respectively.24 Collision avoidance was also found
to improve using a driving simulator significantly; among the inter
vention group, mean (SD) was 0.83 (1.5) as compared to the control 0.63
(1.9), p < 0.001.25A simulative workshop intervention found that young
drivers in the intervention group braked more often and were less prone
to headway events. However, only headway variance reached statistical
significance, as the intervention group had a mean (SD)of 0.31 (0.11)
and the control group 0.37 (0.06).34

Control

Intervention
Variation
(%)
− 23.1

28.7
142.1
252.4
3.1
−
7.6
14.5
3.4
−
8.6
15.8
11.9
−
28.9
53.8
26.7
−
168.8
287.6
Difference
(%)
− 14.9
− 28.6
− 13.8

Difference/
p value
− 35.9
(− 12.7%)

P value for
intervention
0.206

12.1
14.2
30.6
16.5
P value
0.6
0.1516
0.415
p value
<0.001

Control (n = 2963)
140 (4.72)
Reference group

control group within the range of 52.1–70% in the intervention group
and 28.1 and 42.5% in control. All differences between the groups were
statistically significant, with an average difference of 26.2%. This
intervention was highly effective, as reported results were tested in field
studies.
One study reported a better proportion of hazards avoided in the
intervention group; 0.92 as compared to four control groups ranging
from 0.78 to 0.87, using the Honda Riding Trainer (HRT), a motorcycle
simulator to improve hazard perception. This result was highly statis
tically significant p < 0.0000010.39 One study used hazard perception
commentary training, which involved verbal instruction from the expert
instructor or active searches of ‘what happens next’ exercises. This study
found that all training groups significantly improved their hazard
perception time as compared to the control group. However, the full
training package – (what happens next and hybrid commentary
training) led to the most significant improvement with a mean time
reduction of 4.32 s, a difference of 4.12 from the control group.38
The Act and Anticipate Hazard Perception Training (AAHPT) was
implemented based on exposing young drivers to real-life traffic haz
ards, to enhance their ability to anticipate hazards. This study found that
novice drivers with the active and hybrid mode of intervention detected
more hazardous events than drivers in the control group; mean (SD) 6.4
(2.3), 7.9(1.5), and 4.8 (3.2), respectively.33One study utilized a driving
simulator with in-car technology to observe the gaze behaviour of
novice drivers, which falls in the road centre.31 This study found that
even with obstructed views, the gaze of young drivers in the intervention
group improved from a mean (SD) of 46.2 (9.2) to 63.3 (13.9) whereas
the control group stayed constant at an average of 43.4. Performance in
the unobstructed view is even better, improving from 52.7 (12.9) to 72.1
(14.1).

3.2.5. Improving hazard perception
Table 3 shows the results of six studies that aimed to improve RTAs
by improving the hazard perception of young adults and novice drivers.
These studies employed various methods to improve driving behaviour,
including driving simulators with in-car technology, pc-based training,
educational training, motorcycle simulator, and video-based training.
Across all interventions, hazard perception was reported to increase
significantly in the intervention group as compared to the control group.
Two studies used the Risk Awareness and Perception Training program
(RAPT).27,28Various versions of this program exist with the main focus
on hazard avoidance. These studies found significant improvement in
gaze behaviour among the intervention group as compared to the
4
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Table 2
Showing results of seven studies reporting on driving behaviours, including speed and driving control.
Study ID year
and quality

Intervention type

Results

Allen et al., 2011
Good

Driving simulator

Outcomes – Mean (SD)

Bolderdijk et al.,
2010
Moderate

Incentive – Pay As You
Drive (PAYD), in-car
GPS

Dijksterhuis
et al., 2016
Good

Comparative driving
simulator study.

Jermakian et al.,
2017
Good

Vehicle warning system

Paaver et al.,
2012
Good

Training

Plant et al., 2017
Good

Driving simulator – antispeed advertisement

Rosenbloom
et al., 2013
Good

Simulator-based
learning and in-vehicle
training

Collision Avoidance
Accuracy
Speed Exceedances
Intersection violation
Lane Keeping Errors
Outcome

Intervention
Pre- Test
0.63 (0.18)

Control
0.62 (0.18)

Intervention
Post
0.80 (1.5)

Control

P-value

0.63 (1.9)

<0.001

5.9 (3.3)
5.8 (2.9)
2.2 (1.6)
4.0 (2.7)
0.001
1.5 (1.0)
1.2 (1.1)
0.51 (0.82)
0.91 (0.75)
0.060
8.1 (3.0)
8.7 (3.5)
6.8 (2.3)
7.5 (2.6)
NS
Experiment phase
Intervention Group
Control Group (n =
Difference
(n = 100)
41)
Percentage Speeding (%)
Phase I
18.6
17.9
0.7
Phase II
17.7
19.0
− 1.3
Phase III
17.6
19.7
− 2.1
Phase IIII
20.5
19.7
0.8
Outcome (%
Intervention
Control
P-value
time spent)
A
B
C
D
E
F
Braking
0.0
0.1
0.05
0.0
0.0
0.0
0.45
<0.001
Accelerating
0.22
0.3
0.18
0.22
0.34
0.3
0.90
0.002
Cornering
0.0
0.0
0.0
0.0
0.0
0.0
0.16
0.014
Outcome – No. Warnings
Intervention (n = 20)
Alerts
Control (n = 20) – No
P-Value
logged.
alerts
Forward Collision
107
206
456
P < 0.001
Lane Change/merge
72
110
307
0.494
Lateral drift: imminent
130
135
486
Not reported
conflict
Lateral drift warning
1022
911
5972
0.005
cautionary
Outcome n (%)
Intervention = 1058
Control = 517
OR (95% CI) for intervention
Exceeding speed limits
35 (3.3%)
33 (6.4%)
0.49 (0.30–0.80)
Drunk Driving
10 (1.0%)
8 (1.6%)
0.65 (0.26–1.64)
Active Crashes
15 (1.4%)
10 (1.9%)
0.71 (0.32–1.60)
Passive crashes
20 (1.9%)
14 (2.7%)
0.68 (0.34–1.35)
General Traffic Risk
175 (16.5%)
91 (17.6)
0.91 (0.69–1.20)
Outcome
Intervention
Control
P Value
Pinkie
Heaven
Five
Artery
Percentage
31.0%
65.5%
N/A
N/A
reporting Intention
OR: 19/10
OR: 9/19
to reduce speed
Average Speed
47.08 (6.06)
48.96 (9.02)
51.63 (12.76)
50.85 (11.22)
P = 0.001
Outcome - mean (SD)
Intervention = 20
Control = 20
t-test
Total braking pedal press
33.61 (14.16)
28.65 (10.21)
1.25
duration (secs)
Headway: TTC (seconds)
1.06 (0.34)
1.12 (0.18)
− 0.76
Headway Variance
0.31 (0.11)
0.37 (0.06)
− 2.06 (significant)

4. Discussion

It is essential to note that although the primary outcome measure for
the GLL program was the crash rates among young adults, this effect was
achieved through developing good driving behaviours among young
adults primarily through hazard perception. Additionally, six studies
identified used various methods to improve hazard perception. Four of
them reported highly significant improvement in hazard perception. The
most effective interventions, however, were the RAPT and HRT. These
led to improved hazard perception and avoidance for both young drivers
and motorcyclists. A high correlation has been reported between
improving hazard perception skills among young people and improved
road traffic accidents.47–50 Therefore, improving hazard perception will
lead to improved RTAs.
The studies presented in this review were mainly located in Europe,
America, and Asia. Although presenting effective interventions among
young adults, care must be taken in the generalisability of these results
in different settings due to cultural differences and young driver be
haviours. For example, the GLL program in Israel reported selection bias
as Ultra-Orthodox Jews and the Arab population does not tend to
participate in the program.35 Given that the LMICs face a higher burden
of RTAs, it is vital to consider the practicality of implementing these
interventions in such settings. Due to the abundance of both two and
four-wheeler vehicles in these settings, this research aggregated findings
for both vehicle types. However, countries of low and middle income

This scoping review identified 17 interventions outlining various
interventions for reducing RTAs among young adults. Fourteen of these
studies were of good quality and only three were of moderate quality.
Therefore, this review provides evidence that RTAs can be reduced
among young adults and novice drivers using a wide range of simple
interventions ranging from simulators and training to incentives. The
most accessible intervention to replicate in this review was the GLL
program. This program utilises parents, who have been identified as key
factors affecting young driver’s behaviour to reduce crash rates.41,42
This study used a sample size of 130,565 and a follow-up period of 24
months to significantly quantify direct reductions in road traffic crash
rates among young adults. This intervention was effective as studies
have shown that young drivers lack experience and competence in the
first year of licensure.15,41 Therefore, designing an intervention to
extend the accompanied driving phase yielded highly significant results
as parents can train young drivers to be more cautious on the road.
Research shows that parental driving influences when positive directly
positively impact young driver behaviour,43,44 not only with respect to
driving but in other areas such as substance abuse.45,46 If good driving
behaviours are practised over a long period, they become second nature,
which leads directly to reduce crashes, as shown by this study.
5
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Table 3
Showing the results of six studies reporting on improving hazard perception.
Study ID year and
quality

Intervention type

Results

Dotzauer et al.,
2014
Good

Driving simulator with in-car technology.

Outcome – Mean (SD)
Gaze Behaviour
Obstructed View
1
6
7
8
Unobstructed View
1
6
6
8
Intersection Time
2
8
Maximum Speed
2
8
Outcome-

Fisher et al., 2013
Moderate

Meir et al., 2013
Good

PC based Training – Risk Awareness and
Perception Training (RAPT) and field study

Training – Lecture and group work. Act and
Anticipate Hazard Perception Training (AAHPT)

Taylor et al., 2011
Moderate

Driving simulator – RAPT

Vidotto et al.,
2010
Good

Motorcycle Simulator – Honda Rider Trainer
(HRT)

Wetton et al.,
2013
Good

Video based training

Percentage gaze on areas
likely to reduce crash
Outcome
Number of evidence-based
events
Number False Alarms

Intervention
46.2 (9.2)
63.3 (13.9)
46.9 (11.8)
61.7 (18.1)
52.7 (12.9)
62.8 (13.1)
54.5 (12.9)
72.1 (14.1)

Control
45.1 (12.6)
41.9 (8.9)
43.7 (6.8)
42.9 (9.2)
55.4 (12.9)
52.1 (9.9)
47.6 (12.9)
51.5 (12.4)

4.41 (5.6)
1.41 (0.75)

2.91 (1.75)
3.39 (2.94

36.29 (4.85)
38.43 (7.17)

34.02 (4.07)
37.25 (10.33)

Intervention (n = 24)
RAPT-1
RAPT-2
Interventions
Active
6.4 (2.3)

57.7%
52.1%

21

44

Outcome – %
Correct Gaze Behaviour
Session I
Session II
Outcome
Mean proportion of hazards avoided

Instructional
7.9 (1.5)

Intervention
63.9 (17.6)
65.8 (18.6)
61.9 (21.4)
Intervention
0.92

Outcome: hazard perception
time (s)
Full training

Intervention

Control

− 4.32 (0.43)

Expert Commentary

− 3.51 (0.43)

Hybrid commentary

− 3.30 (0.41)

What happens next

− 2.18 (0.42)

− 0.14
(0.41)
− 0.14
(0.41)
− 0.14
(0.41)
− 0.14
(0.41)

generally lack the resources and infrastructure to implement the
high-cost interventions.51 Careful consideration of the cost-effectiveness
of these interventions must be considered before implementation. The
behavioural and technological interventions presented in this review
were designed to directly influence young driver behaviours to improve
road traffic outcomes—various literature report on infrastructural and
legislative initiatives,52–54 to reduce RTAs. Unfortunately, legislative
initiatives are stifled by bureaucratic procedures and may find imple
mentation could take years.55 Infrastructural improvements, although
beneficial, will not have the desired effect of improving RTAs in young
adults if the road users do not have the knowledge or skills to make
better choices on the road. The interventions described in this review
can be easily implemented across various communities and schools as
well as on national levels and as was evident, the effect can quickly be
monitored and quantified over time.
Practical Implications:This is the first review that has assessed in
terventions specifically among young adults and novice drivers, who are
the most vulnerable group for road traffic accidents. RTA prevention
interventions predominantly focus on children or older adults, leaving
this vulnerable group neglected. Hence this review bridges the gap in the

Control
(n =
24)
35.4%
28.1%
Hybrid
8.1
(1.6)
26

Difference

p-value

22.3%
24.0%
Controls
Control
4.8 (3.2)

<0.001
<0.05

19

Control
42.5 (14.7)
47.3 (20.3)
37.7 (16.8)
Control
CG1: 0.87
CG2: 0.82
CG3: 0.85
CG4: 0.78
Difference/

Experienced
5.5 (2.2)

Not
Recorded
Difference/p-value
21.4 (0.002)
–
–
p-value
P < 10− 6

p-Value

4.18

<0.001

3.37

<0.001

3.15

<0.001

1.33

0.20

evidence for this age group.
Furthermore, this review maps out interventions reporting on
speeding behaviours, driving control and hazard perception, selection
based on the population and intervention type must all be considered
before replicate any of the interventions. Future research should adopt a
qualitative approach to determine the willingness of the use these
intervention types among young people and adherence to current in
terventions. This is especially important as a vast majority of these in
terventions require voluntary participation; therefore, a qualitative
approach will engage the young people and ensure more straightforward
implementation in various communities.
There were some limitations with this review, which must be
considered when evaluating the results presented—defining the publi
cation year between 2000 and 2018 means that all the effective in
terventions identified before that were excluded from the study.
Nonetheless, this review aimed to give a more current view of things to
account for changes in motorization, infrastructure and young adult
behaviours. Only studies with clearly defined comparator groups were
included in the review. This means that other effective interventions
may have been excluded. However, including such studies would have
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been detrimental to the quality of evidence reported as comparator
groups give a much clearer measure of effect. Given the timeframe for
this review, three significant databases were searched. There are a large
number of successful interventions published in Grey Literature, but this
study sought to highlight interventions that have been subject to aca
demic rigour. Some studies reported improvements in outcome mea
sures, which did not reach statistical significance which can be
attributed to the small sample sizes used in some reviews.
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insurance on young drivers’ speed choice: results of a Dutch field experiment.
Accident Analysis & Prevention. 2011;43(3):1181–1186.
30 Dijksterhuis C, Lewis-Evans B, Jelijs B, Tucha O, de Waard D, Brookhuis K. In-car
usage-based insurance feedback strategies. A comparative driving simulator study.
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31 Dotzauer M, De Waard D, Caljouw SR, Pöhler G, Brouwer WH. Behavioral adaptation
of young and older drivers to an intersection crossing advisory system. Accident
Analysis & Prevention. 2015;74:24–32.
32 Carcaillon LI, Salmi LR. Evaluation of a program to reduce motor-vehicle collisions
among young adults in the county of Landes, France. Accident Analysis & Prevention.
2005;37(6):1049–1055.
33 Meir A, Borowsky A, Oron-Gilad T. Formation and evaluation of act and anticipate
hazard perception training (AAHPT) intervention for young novice drivers. Traffic
injury prevention. 2014;15(2):172–180.
34 Rosenbloom T, Eldror E. Effectiveness evaluation of simulative workshops for newly
licensed drivers. Accident Analysis & Prevention. 2014;63:30–36.
35 Toledo T, Lotan T, Taubman-Ben-Ari O, Grimberg E. Evaluation of a program to
enhance young drivers’ safety in Israel. Accident Analysis & Prevention. 2012;45:
705–710.
36 Paaver M, Eensoo D, Kaasik K, Vaht M, Mäestu J, Harro J. Preventing risky driving: a
novel and efficient brief intervention focusing on acknowledgement of personal risk
factors. Accident Analysis & Prevention. 2013;50:430–437.
37 Plant BR, Irwin JD, Chekaluk E. The effects of anti-speeding advertisements on the
simulated driving behaviour of young drivers. Accident Analysis & Prevention. 2017;
100:65–74.
38 Wetton MA, Hill A, Horswill MS. Are what happens next exercises and self-generated
commentaries useful additions to hazard perception training for novice drivers?
Accident Analysis & Prevention. 2013;54:57–66.
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5. Conclusion
The current systematic review provided significant leads and evi
dence from 17 interventions for improving RTAs directly and indirectly
through various intervention modes. The GLL, RAPT, and HRT programs
have been identified as effective interventions among young adults.
Notwithstanding, care must be taken when implementing an interven
tion to various country settings due to variability in cultures and young
adult behaviours. Interventions that are cheap and easy to replicate must
be designed in order to reach the most vulnerable individuals in regions
where the issue is more common. Organizations and policymakers
should consider the appropriate intervention which is suitable for their
setting. Future research should take a qualitative approach to determine
the willingness of use and adherence to current interventions.
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