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•	 The following interventions effectively reduced motorcyclist crashes, fatalities, or injuries.
•	 Anti-lock braking systems (ABS) alone and in combination with combined braking systems (CBS) reduced hospital-

reported motorcyclist crashes.1

•	 Protective clothing for motorcyclists, such as motorcycle jackets with body armor, reduced the risk of injury.2

•	 Divergence markings (separate directional markings) and lane-based motorcycle waiting zones at intersections 
reduced the rates of right-turn collisions, sideswipe collisions, and rear-end collisions.3

•	 Road traffic legislation assigning certain restrictions on motorcycle riders, including restrictions on night riding, 
carrying passengers, and driving on certain roads and highways reduced motorcyclist fatalities.4

The recommendations for enhancing motorcyclist safety include: 
•	 Adapting a safe systems approach to road injury prevention among motorcyclists5

•	 Including a combination of measures geared toward motorcyclist safety in national road safety plans3,6

•	 Implementing ABS on all motorcycles1,7-9

•	 Introducing divergence markings (separate directional markings) and lane-based motorcycle waiting zones to guide 
motorcycles into appropriate locations at intersections3

•	 Introducing road shoulders alongside rural roads in cases where complete lane separation is not possible10-14

•	 Establishing roadside barriers in front of hazards5,15

•	 Scaling up and incorporating safe riding and hazard perception training into national motorcycle licensing systems16,17

•	 Advocating for laws that address multiple risk factors for motorcyclists (instead of isolated helmet laws), such as 
lowering blood alcohol concentration limits, mandatory pre-licensing education, limits on the number of passengers, 
longer duration of permit holding, and enhanced enforcement of such laws18-20

•	 Conducting further research into autonomous crash avoidance systems and their ability to detect motorcyclists21

Key Findings

Recommendations
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Motorcycles, mopeds, scooters, and electric bikes (e-bikes) contributed to about 30% of all crash fatalities reported to the 
World Health Organization (WHO) in 2016.22 Ongoing urbanization in low-and middle-income countries (LMICs) has led 
to a rapid increase in the use of powered two-wheelers like motorcycles. In countries that have seen a rise in the number 
of powered two- and three-wheelers, over 70% of the national vehicle fleet consists of motorcycles.23 Below are some 
examples of the increasing burden of motorcyclist fatalities and non-fatal injuries seen in LMICs in recent years. 
•	 Motorcyclists represented over 70% of all road fatalities in Cambodia in 2015.24

•	 Crash data from 2017 shows that more than 70% of crashes occurred among motorcyclists in Sri Lanka.25

•	 In Kampala, motorcyclists represented 48% and 46% of road deaths in 2019 and 2020, respectively. In both years, 
motorcyclists accounted for a higher proportion of serious injuries at 58%, compared to pedestrians, bicyclists, and 
car occupants.26

•	 Correct helmet use has been found to reduce the risk of fatal injuries by 42%.24

•	 Helmet laws and/or enforcement of such laws resulted in a reduction in fatalities and injuries among motorcycle 
riders.27-32

•	 Speeding increases the probability of motorcyclist fatalities by 212%. Thus, compliance with safe speeds is likely to 
have a protective effect on motorcyclists.33

•	 Implementation of laws around low blood alcohol concentrations led to a decrease in injuries in young drivers ranging 
from 11% to 33%.34

The existing literature on motorcyclist safety interventions presents an array of evidence of the benefits of helmet use, 
safe speed adherence, and compliance with zero alcohol laws among motorcyclists. This review excluded interventions 
focusing on helmet use, safe speed adherence, and avoidance of driving under the influence. However, studies discussing 
these interventions delivered in combination with other motorcycle-specific interventions were included. 

This review presents global evidence of the effectiveness of other interventions targeting motorcyclist* safety, including 
motorcycle-specific lanes, anti-lock braking systems (ABS), restrictions on learner and provisional riders, and training 
for new riders, among others.35-41 Additionally, outcomes such as road traffic fatalities, non-fatal injuries, crashes, and 
improvements in safety behavior and/or practices were considered.

*This review focuses only on motorcycles; interventions targeting other powered two-wheelers such as e-bikes, scooters, mopeds, tuk-tuks, etc. were 
not included.

The problem

What has already been proven to work

What this review adds
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Interventions targeting motorcyclist safety
Below is a summary of interventions that were found to be effective. Majority (58%) of the evidence came from high-
income countries.

TYPE OF INTERVENTION COUNTRY EFFECTIVENESS
Divergence markings and lane-based 
motorcycle waiting zones to guide 
motorcycles into appropriate locations 
at intersections3

Taiwan Post-encroachment time (PET), the time between the first 
road user leaving the encroachment zone and the second 
road user arriving in it, increased by a range of 3%–20%, 
and the rates of right-turn collisions, sideswipe collisions, 
and rear-end collisions decreased by 64%, 77%, and 
62%, respectively.

Protective clothing for motorcyclists 
(jackets, gloves, boots, and pants with 
and without body armor)2

Australia Overall, riders were significantly less likely to be admitted 
to the hospital if they crashed while wearing a motorcycle 
jacket (RR = 0.79, 95% CI: 0.69–0.91), motorcycle pants 
(RR = 0.49, 95% CI: 0.25–0.94), or motorcycle gloves (RR 
= 0.41, 95% CI: 0.26–0.66). The effect of motorcycle boots 
on hospitalization was not significant (RR = 1.04, 95% CI: 
0.59–1.83). 

When body armor was fitted, there was a 23% lower risk 
of injury associated with motorcycle jackets (RR = 0.77, 
95% CI: 0.68–0.86), 39% for motorcycle pants for leg 
injuries only (RR = 0.61, 95% CI: 0.41–0.91), and 45% by 
motorcycle boots (RR = 0.55, 95% CI: 0.35–0.85). 

Summary of Evidence
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TYPE OF INTERVENTION COUNTRY EFFECTIVENESS
ABS on motorcycles8,9 United States The fatal crash rate per 10,000 registered vehicle years 

was 5.70 for ABS motorcycles, compared with 7.40 for 
the same motorcycles not equipped with ABS. The overall 
standardized mortality ratio (SMR) is 0.78 with a 95% CI 
of 0.69 to 0.87). This represents a statistically significant 
22% reduction in fatal crash risk associated with ABS. 

ABS was associated with reduced fatal crash risk
across all types of motorcycles, although slightly larger 
effects were observed for cruiser/standard, touring, and 
sport-touring motorcycles than for sport/unclad sport and 
super sport motorcycles.9

Spain, Italy, 
Sweden

The overall reduction in injury crashes among ABS-fitted 
motorcycles was statistically significant in all countries.

The reductions were 24% (95% CI: 12–36) in Italy, 29% 
(95% CI: 20–38) in Spain, and 34% (95% CI: 16–52) in 
Sweden.

The reductions in fatal and severe crashes with 
motorcycle ABS were generally greater, compared to all 
injuries, ranging from 34% (95% CI: 24–44) in Spain to 
42% (95% CI: 23–61) in Sweden. The results for severe 
and fatal rear-end crashes were even more impressive, 
ranging from 57% (95% CI: 45–69) in Spain to 60% (95% 
CI: 42–78) in Sweden.8

•	 ABS on motorcycles alone 
•	 Combination of ABS and combined 

braking systems (CBS)1

Sweden ABS alone: 
Hospital-reported crashes were reduced with ABS by 
47% (95% CI: 15–79), and crashes in intersections were 
reduced by 48% (95% CI: 9–87). The reduction of rear-
end crashes was not statistically significant (43%; 95% CI: 
−3 to 89%).

With ABS, the risk for permanent medical impairment of 
at least 1% and at least 10% were reduced by 15% and 
37%, respectively. These were statistically significant at 
the 95 and 99% levels, respectively.

ABS + CBS:
With ABS and CBS, hospital-reported crashes were 
reduced by 49% (95% CI: 11–87), whereas the results 
for ABS alone were lower and not statistically significant 
(40%; 95% CI: −8 to 88). 

Total reductions in permanent medical impairment of at 
least 1% was 56% (P < 0.001) with ABS + CBS and 50% 
with ABS alone (P = 0.003). 
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TYPE OF INTERVENTION COUNTRY EFFECTIVENESS
Signage and vocal prompts on safe 
behavior among motorcycle riders 
(safe behavior includes getting off and 
walking motorcycles on a sidewalk)42

Japan Overall, 85% of motorcycle riders exhibited safe behavior. 

Separately, 87% of the male riders and 94% of the female 
riders engaged in safe behavior.

Overall, the mean percentage of safe behavior increased 
from 22% during the baseline to 88% during the 
intervention.

Road traffic law that:
•	 penalizes motorcyclists for carrying 

more than one passenger at a time, 
•	 bans the use of both commercial and 

personal motorcycles from certain 
highways, bridges, and roads across 
Lagos State,

•	 requires commercial motorcycles to 
only operate between the hours of 
6:00 a.m. and 8:00 p.m. every day4

Nigeria A 76% reduction in motorcyclist fatalities was observed 
during the overall study period.

Between the pre-intervention (January to August 2012) 
and immediate post-intervention periods (September 
2012 to April 2013), the number of motorcyclist fatalities 
dropped by 53% (p =0.002). From the immediate post-
intervention to the sustained post-intervention periods 
(May to December 2013), fatalities declined by 45% (p= 
0.186, not statistically significant). Despite a minor uptick 
in fatalities in the middle of 2015, the reduction was 
persistent throughout the study period.

Mean motorcyclist fatality rates in the pre-intervention 
and sustained post-intervention periods were significantly 
different as well (p < 0.0001).

Periodic changes in road traffic law 
(with changes in government) in the 
following order: 
•	 Prohibition of the use of motorcycles 

on major roads and bridges between 
2014-2016 

•	 Incorporation of several motorbike 
(heavy capacity) hailing services in 
2017, that were allowed on the roads 
and bridges, that were previously 
prohibited by the 2012 traffic law 

•	 Complete ban on motorcycles on 
roads in the main business districts 
of Lagos, except those used for 
courier and logistic services in 
201943

Nigeria There was a downward trend in the frequency of 
motorcycle accident mortality from 2010 to 2019. 

Government policies on motorcycle transportation have 
likely played a role in this trend, namely, the ban on 
motorcycles from major roads and bridges in 2014-2016 
and the introduction of motorbike hailing services in 
2017-2019. There was a 17% reduction in fatalities from 
motorcycle accidents in the era of the motorbike hailing 
services (January 2017 to December 2019).
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TYPE OF INTERVENTION COUNTRY EFFECTIVENESS
State-specific motorcycle licensing law 
that:
•	 requires a skill test before learner’s 

permit is provided 
•	 introduces restrictions* on the 

duration of the learner’s permit 
•	 introduces restrictions on carrying 

passengers 
•	 introduces restrictions on night 

riding19

United States The presence of a skill test requirement for obtaining a 
permit (RR = 0.76, 95% CI: 0.69–0.84), longer permit 
duration (95-190 days [RR = 0.86, 95% CI: 0.79–0.95] and 
>190 days [RR = 0.87, 95% CI: 0.81–0.93]), and three 
or more learner’s permit restrictions (RR = 0.78, 95% CI: 
0.73–0.84) were all independently associated with lower 
motorcyclist fatality rates. 

Criminalization of several traffic 
offenses including driving without a 
license20

Spain The overall number of male drivers involved in injury 
collisions dropped (RR = 0.93, 95% CI: 0.89–0.97) after 
the reform of the penal code, but no change was observed 
among women (RR = 0.99, 95% CI: 0.95–1.03).

In total, 13,891 men (P < 0.01) were prevented from being 
injured. 

Larger reductions were observed among young male 
drivers and among male motorcycle or moped riders than 
among the drivers of other vehicles.

Probationary driving license scheme 
(PDLS) that introduces restrictions for 
novice motorcyclists such as: 
•	 the requirement to display a ‘P’ decal 

(commonly called a ‘plate’) at the 
front and rear of their motorcycles

•	 bans carrying any passenger
•	 bans exceeding 70 km/h, even on 

roads with speed limits above 70 
km/h 

•	 bans driving on the offside lane of 
expressways with three or more 
traffic lanes44

Hong Kong, 
China

•	 The overall crash rate, and serious and fatal injury 
crash rates, involving novice motorcyclists showed a 
downward trend after the introduction of the PDLS.

•	 Between the pre-intervention and post-intervention 
periods:
•	 The average monthly crash rate per 1,000 novice 

motorcyclists dropped by 16%.
•	 The average monthly crash rates with serious and 

fatal injuries reduced by 23% and 8%, respectively.

Video-based classroom and simulation 
training to improve hazard perception 
and tackle unawareness while driving45

Thailand Unawareness riding behavior was mitigated by >60% from 
baseline (p<0.05) in the group exposed to training.

Perceived behavioral control into unawareness riding 
behavioral score was statistically significantly mitigated by 
61-72% from baseline scores, one week after training. 
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TYPE OF INTERVENTION COUNTRY EFFECTIVENESS
Safe riding behaviors and first 
responder training and distribution of 
helmets16

Uganda At enrollment, compared to regular drivers, SafeBoda 
drivers (exposed to the intervention) were more likely to 
report safe riding behaviors (e.g., they were more likely to 
report having a driver’s license [66% vs. 35%, p<0.001] 
and wearing a reflective jacket [100% vs 49%, p<0.001]). 

The mean road traffic knowledge score was 87.7 for 
SafeBoda vs. 84.8 for regular drivers, with a statistically 
significant mean difference of 2.9 points (95% CI: 
0.50–5.30, p=0.020). However, evidence of a statistically 
significant mediation effect of road traffic knowledge on 
risk of road traffic crash was not found.

SafeBoda drivers were less likely to report being involved 
in a road traffic crash (RTC) in the six months prior to their 
enrollment in the study (RR = 0.68, 95% CI: 0.48–0.97, 
p = 0.03). SafeBoda drivers were 39% less likely to be 
involved in a RTCs than regular drivers after adjusting 
for age, possession of a driver’s license, and education 
(RR = 0.61, 95% CI: 0.39–0.97, p=0.04). The total effect 
of the SafeBoda program on the risk of RTC (irrespective 
of pathway) was a reduction of 41.6 crashes per 1,000 
drivers compared to regular drivers (95% CI: −0.081 to 
−0.010, p = 0.03).

State laws on helmet, speed limit, 
alcohol, and mandatory rider education 
program46

United States Mandatory rider education programs reduced non-fatal 
injuries by approximately 10% (p < 0.01). 
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TYPE OF INTERVENTION COUNTRY EFFECTIVENESS
The Road Safety Plan of Malaysia 
included: 
•	 community-based campaigns 

about proper riding gear, such 
as reflective strips and reflective 
vest, light-colored clothing, high 
visibility painted motorcycles, 
visibility enhancement sticker, at-risk 
individuals such as young, male 
riders 

•	 advocacy about crash and injury 
prevention

•	 monitoring selected road stretch 
locations, and identifying hazardous 
locations 

•	 establishing motorcycle-specific 
lanes 

•	 installing temporary warning 
signage, road studs, and linkers at 
locations considered hazardous

•	 repairing potholes
•	 distribution of helmets15

Malaysia The use of light-colored clothing increased significantly 
(p<0.05) following a media intervention.

RTCs decreased by 64% after community-based 
programs.

Creation of separate motorcycle lanes reduced fatality by 
600%.

Multiple interventions delivered 
individually following a safe systems 
approach (installation of a roadside 
barrier in front of a hazard [safe 
roadways]; helmet use [safe vehicles 
and protective devices]; safe speed 
adherence; not drinking while driving 
[safe people])5

United States 
and Australia

The killed or hospitalized (KH) rate reduced from 81% to 
63% in the United States data and from 81% to 53% in the 
Australian data when the effects of the four interventions 
were calculated concurrently (safe systems approach), 
compared with the converse.

The killed or severely injured rate reduced from 67% to 
40% in the United States data and from 69% to 23% in the 
Australian data with the safe system approach.

The rates of KH, considering interventions individually, 
generally decreased when a barrier was present, when 
the motorcyclist was helmeted, when speed was not 
involved or when alcohol was not involved (except for 
helmet use in Australia). 

* For learner’s permit restrictions, states were categorized into two groups: one to two restrictions (including those states that do not 
require a learner’s permit) and more than two restrictions. Restrictions on the duration of a learner’s permit ranged from 1 to 95 days 
(including those states that do not require a learner’s permit), 95 to 190 days, and > 190 days.



BIGRS Rapid Response     |     Evidence Synthesis on Interventions Targeting Motorcyclist Safety     |    9 

References
1.	 Rizzi, M., Kullgren, A., & Tingvall, C. (2016). The combined benefits of motorcycle antilock braking systems (ABS) in preventing 

crashes and reducing crash severity. Traffic Injury Prevention, 17(3), 297-303. Available online at: https://www.tandfonline.com/doi/
abs/10.1080/15389588.2015.1061660?journalCode=gcpi20 

2.	 de Rome, L., Ivers, R., Fitzharris, M., Du, W., Haworth, N., Heritier, S., & Richardson, D. (2011). Motorcycle protective clothing: protection 
from injury or just the weather? Accident Analysis & Prevention, 43(6), 1893-1900. Available online at: https://www.sciencedirect.com/sci-
ence/article/pii/S0001457511001163 

3.	 Ramli, R., Rahman, R. A., & Sohadi, R. U. R. (2009). Motorcycle accidents and prevention programs in Malaysia. Road Traffic: Safety, 
Modeling and Impacts, 487-502.

4.	 Hsu, T. P., & Wen, K. L. (2019). Effect of novel divergence markings on conflict prevention regarding motorcycle-involved right turn 
accidents of mixed traffic flow. Journal of Safety Research, 69, 167-176. Available online at: https://www.sciencedirect.com/science/article/
pii/S0022437518302354 

5.	 Venkatraman, C., Kim, H., Idowu, A., Idris, J., Hynan, L., Kim, D., & Nwariaku, F. E. (2019). When policy meets the pedal: A reduction in 
motorcyclist fatalities following the implementation of a road traffic law in Lagos, Nigeria. Traffic Injury Prevention, 20(8), 849-853. Available 
online at: https://www.tandfonline.com/doi/abs/10.1080/15389588.2019.1663346 

6.	 Armartpundit, T., Sota, C., & Fukuda, T. (2010). The effectiveness of the training curriculum by enhancing perceived behavioral control, 
feedback past behavior and using motorcycle simulator to mitigate unawareness risky riding behavior in Thai Adolescent Motorcyclists. 
The Social Sciences, 5(6): 570-578.

7.	 Bambach, M. R., & Mitchell, R. J. (2015). Safe system approach to reducing serious injury risk in motorcyclist collisions with fixed hazards. 
Accident Analysis & Prevention, 74, 290-296. Available online at: https://www.sciencedirect.com/science/article/pii/S0001457514001754 

8.	 Xin, C., Wang, Z., Lin, P. S., Lee, C., & Guo, R. (2017). Safety effects of horizontal curve design on motorcycle crash frequency on rural, 
two-lane, undivided highways in Florida. Transportation Research Record, 2637(1), 1-8. Available online at: https://journals.sagepub.com/doi/
abs/10.3141/2637-01 

9.	 Seiniger, P., Schröter, K., & Gail, J. (2012). Perspectives for motorcycle stability control systems. Accident Analysis & Prevention, 44(1), 
74-81. Available online at: https://www.sciencedirect.com/science/article/pii/S0001457510003623 

10.	 Rizzi, M., Strandroth, J., Kullgren, A., Tingvall, C., & Fildes, B. (2015). Effectiveness of motorcycle antilock braking systems (ABS) in reduc-
ing crashes, the first cross-national study. Traffic Injury Prevention, 16(2), 177-183. Available online at: https://www.tandfonline.com/doi/abs
/10.1080/15389588.2014.927575 

11.	 Teoh, E. R. (2022). Motorcycle antilock braking systems and fatal crash rates: updated results. Traffic Injury Prevention, 23(4), 203-207. 
Available online at: https://www.tandfonline.com/doi/abs/10.1080/15389588.2022.2047957

12.	 Hyder, A. A., Paichadze, N., Toroyan, T., & Peden, M. M. (2017). Monitoring the decade of action for global road safety 2011–2020: an up-
date. Global Public Health, 12(12), 1492-1505. Available online at:  https://www.tandfonline.com/doi/abs/10.1080/17441692.2016.1169306 

13.	 Mama, S., & Taneerananon, P. (2016). Effective motorcycle lane configuration Thailand: A case study of Southern Thailand. Engineering 
Journal, 20(3), 113-121. Available online at: https://engj.org/index.php/ej/article/view/924 

14.	 Le, T. Q., & Nurhidayati, Z. A. (2016). A study of motorcycle lane design in Some Asian countries. Procedia Engineering, 142, 292-298. 
Available online at: https://www.sciencedirect.com/science/article/pii/S1877705816004082 

15.	 Ha, N. T., Ederer, D., Vo, V. A. H., Pham, A. V., Mounts, A., Nolen, L. D., & Sugerman, D. (2018). Changes in motorcycle-related injuries 
and deaths after mandatory motorcycle helmet law in a district of Vietnam. Traffic Injury Prevention, 19(1), 75-80. Available online at: 
https://www.tandfonline.com/doi/abs/10.1080/15389588.2017.1322203 

16.	 Vadeby, A., & Anund, A. (2017). Effectiveness and acceptability of milled rumble strips on rural two-lane roads in Sweden. European Trans-
port Research Review, 9(2), 1-9.

17.	 Muni, K., Kobusingye, O., Mock, C., Hughes, J. P., Hurvitz, P. M., & Guthrie, B. (2019). Motorcycle taxi programme is associated with 
reduced risk of road traffic crash among motorcycle taxi drivers in Kampala, Uganda. International Journal of Injury Control and Safety 
Promotion, 26(3), 294-301. Available online at: https://www.tandfonline.com/doi/abs/10.1080/17457300.2019.1594952 

18.	 Woratanarat, P., Ingsathit, A., Chatchaipan, P., & Suriyawongpaisal, P. (2013). Safety riding program and motorcycle-related injuries 
in Thailand. Accident Analysis & Prevention, 58, 115-121. Available online at: https://www.sciencedirect.com/science/article/pii/
S0001457513001887 

19.	 Notrica, D. M., Sayrs, L. W., Krishna, N., Davenport, K. P., Jamshidi, R., & McMahon, L. (2020). Impact of helmet laws on motorcycle 
crash mortality rates. Journal of Trauma and Acute Care Surgery, 89(5), 962-970. Available online at: https://journals.lww.com/jtrauma/
Abstract/2020/11000/Impact_of_helmet_laws_on_motorcycle_crash.18.aspx 

20.	 McGwin Jr, G., Whatley, J., Metzger, J., Valent, F., Barbone, F., & Rue III, L. W. (2004). The effect of state motorcycle licensing laws on 
motorcycle driver mortality rates. Journal of Trauma and Acute Care Surgery, 56(2), 415-419. Available online at: https://journals.lww.com/
jtrauma/Abstract/2004/02000/The_Effect_of_State_Motorcycle_Licensing_Laws_on.26.aspx 

https://www.tandfonline.com/doi/abs/10.1080/15389588.2015.1061660?journalCode=gcpi20
https://www.tandfonline.com/doi/abs/10.1080/15389588.2015.1061660?journalCode=gcpi20
https://www.tandfonline.com/doi/abs/10.1080/15389588.2015.1061660?journalCode=gcpi20 
https://www.sciencedirect.com/science/article/pii/S0001457511001163 
https://www.sciencedirect.com/science/article/pii/S0001457511001163 
https://www.sciencedirect.com/science/article/pii/S0022437518302354 
https://www.sciencedirect.com/science/article/pii/S0022437518302354 
https://www.tandfonline.com/doi/abs/10.1080/15389588.2019.1663346
https://www.sciencedirect.com/science/article/pii/S0001457514001754 
https://journals.sagepub.com/doi/abs/10.3141/2637-01 
https://journals.sagepub.com/doi/abs/10.3141/2637-01 
https://www.sciencedirect.com/science/article/pii/S0001457510003623 
https://www.tandfonline.com/doi/abs/10.1080/15389588.2014.927575 
https://www.tandfonline.com/doi/abs/10.1080/15389588.2014.927575 
https://www.tandfonline.com/doi/abs/10.1080/15389588.2022.2047957
https://www.tandfonline.com/doi/abs/10.1080/17441692.2016.1169306
https://engj.org/index.php/ej/article/view/924
https://www.sciencedirect.com/science/article/pii/S1877705816004082 
https://www.tandfonline.com/doi/abs/10.1080/15389588.2017.1322203 
https://www.tandfonline.com/doi/abs/10.1080/17457300.2019.1594952 
https://www.sciencedirect.com/science/article/pii/S0001457513001887
https://www.sciencedirect.com/science/article/pii/S0001457513001887
https://journals.lww.com/jtrauma/Abstract/2020/11000/Impact_of_helmet_laws_on_motorcycle_crash.18.aspx 
https://journals.lww.com/jtrauma/Abstract/2020/11000/Impact_of_helmet_laws_on_motorcycle_crash.18.aspx 
https://journals.lww.com/jtrauma/Abstract/2004/02000/The_Effect_of_State_Motorcycle_Licensing_Laws_on.26.aspx 
https://journals.lww.com/jtrauma/Abstract/2004/02000/The_Effect_of_State_Motorcycle_Licensing_Laws_on.26.aspx 


BIGRS Rapid Response     |     Evidence Synthesis on Interventions Targeting Motorcyclist Safety     |    10 

21.	 Novoa, A. M., Pérez, K., Santamariña-Rubio, E., & Borrell, C. (2011). Effect on road traffic injuries of criminalizing road traffic offences: a 
time-series study. Bulletin of the World Health Organization, 89, 422-431. Available online at: https://www.scielosp.org/article/ssm/content/
raw/?resource_ssm_path=/media/assets/bwho/v89n6/a09v89n6.pdf 

22.	 Teoh, E. R. (2018). Motorcycle crashes potentially preventable by three crash avoidance technologies on passenger vehicles. Traffic Injury 
Prevention, 19(5), 513-517. Available online at: https://www.tandfonline.com/doi/abs/10.1080/15389588.2018.1440082 

23.	 World Health Organization (2016). Powered two-and three-wheeler safety: a road safety manual for decision-makers and practitioners. 
Available online at: https://www.who.int/publications/i/item/9789240060562

24.	 World Health Organization. (2018). Global status report on road safety 2018: World Health Organization. Available online at: https://www.
who.int/publications/i/item/9789241565684

25.	 Merali, H. S., & Bachani, A. M. (2018). Factors associated with child passenger motorcycle helmet use in Cambodia. International Journal 
of Injury Control and Safety Promotion, 25(2), 134-140. Available online at: https://www.tandfonline.com/doi/abs/10.1080/17457300.2017.1
345948 

26.	 Gobyshanger, T., Bales, A. M., Hardman, C., & McCarthy, M. (2020). Establishment of a road traffic trauma registry for northern Sri Lanka. 
BMJ Global Health, 5(1), e001818. Available online at: https://gh.bmj.com/content/5/1/e001818.abstract 

27.	 Kampala Capital City Authority. (2019-2020). Kampala Road Safety Annual Report. Available online at: https://www.kcca.go.ug/road-safety 
28.	 Kraus, J. F., Peek, C., & Williams, A. (1995). Compliance with the 1992 California motorcycle helmet use law. American Journal of Public 

Health, 85(1), 96-99. Available online at: https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.85.1.96 
29.	 McSwain Jr, N. E., & BELLES, A. (1990). Motorcycle helmets—medical costs and the law. Journal of Trauma and Acute Care Surgery, 

30(10), 1189-1199. Available online at: https://journals.lww.com/jtrauma/abstract/1990/10000/motorcycle_helmets_medical_costs_and_
the_law.2.aspx 

30.	 McSwain, N. E., & Petrucelli, E. (1984). Medical consequences of motorcycle helmet nonusage. Journal of Trauma and Acute Care 
Surgery, 24(3), 233-236. Available online at: https://journals.lww.com/jtrauma/Abstract/1984/03000/Medical_Consequences_of_Motorcy-
cle_Helmet.9.aspx

31.	 Fleming, N. S., & Becker, E. R. (1992). The impact of the Texas 1989 motorcycle helmet law on total and head-related fatalities, severe 
injuries, and overall injuries. Medical Care, 832-845. Available online at: https://www.jstor.org/stable/3765724 

32.	 Muelleman, R. L., Mlinek, E. J., & Collicott, P. E. (1992). Motorcycle crash injuries and costs: effect of a reenacted comprehensive 
helmet use law. Annals of Emergency Medicine, 21(3), 266-272. Available online at: https://www.sciencedirect.com/science/article/pii/
S0196064405808868 

33.	 Watson, G. S., Zador, P. L., & Wilks, A. (1980). The repeal of helmet use laws and increased motorcyclist mortality in the United States, 
1975-1978. American Journal of Public Health, 70(6), 579-585. Available online at: https://ajph.aphapublications.org/doi/abs/10.2105/
AJPH.70.6.579

34.	 Savolainen, P., & Mannering, F. (2007). Probabilistic models of motorcyclists’ injury severities in single-and multi-vehicle crashes. Accident 

Analysis & Prevention, 39(5), 955-963. Available online at: https://www.sciencedirect.com/science/article/pii/S0001457507000103 
35.	 Zwerling, C., & Jones, M. P. (1999). Evaluation of the effectiveness of low blood alcohol concentration laws for younger drivers. American 

Journal of Preventive Medicine, 16(1), 76-80. Available online at: https://www.sciencedirect.com/science/article/pii/S0749379798001147 
36.	 Baldock M.R.J. (2022). CASR Road Safety Research Report | Recommendations for a Graduated Licensing System for motorcyclists in 

Tasmania. Center for Automotive Safety Research, The University of Adelaide. Available online at: https://www.rsac.tas.gov.au/wp-content/
uploads/2022/08/Centre-for-Automotive-Safety-Research-Recommendations-for-a-Graduated-Licensing-System-for-motorcyclists-in-Tas-
mania-May-2022.pdf

37.	 Nicol, A. D., Heuer, W. D., Chrysler, T. S., Baron, S. J., Bloschock, J. M., Cota, K.A., Degges,D. P., Garber, N. J., Kolb, J.W., McGrath, 
M., Moreland, E., Tan, H. C. 2012. Infrastructure Countermeasures to Mitigate Motorcyclist Crashes in Europe. International Technology 
Scanning Program. Available online at:  https://international.fhwa.dot.gov/scan/12028/12028.pdf

38.	 United States Department of Transportation. (2007). U.S. Department of Transportation Action Plan to Reduce Motorcycle Fatalities. 
Available online at: https://www.nhtsa.gov/DOT/NHTSA/Communication%20&%20Consumer%20Information/Articles/Associated%20
Files/4640-report2.pdf

39.	 World Health Organization. (2011). Decade of action for road safety 2011-2020. Available online at: https://apps.who.int/iris/bitstream/han-
dle/10665/82578/WHO_NMH_VIP11.08_eng.pdf

40.	 Kardamanidis, K., Martiniuk, A., Ivers, R. Q., Stevenson, M. R., & Thistlethwaite, K. (2010). Motorcycle rider training for the prevention 
of road traffic crashes. Cochrane Database of Systematic Reviews, (10). Available online at: https://www.cochranelibrary.com/cdsr/
doi/10.1002/14651858.CD005240.pub2/abstract 

41.	 Peden, M., Scurfield, R., Sleet, D., Mohan, D., Hyder, A., Jarawan, E., & Mathers, C. (Eds.). (2004). World report on road traffic injury 
prevention. Geneva: World Health Organization. Available online at: https://www.who.int/publications/i/item/world-report-on-road-traffic-injury-
prevention 

42.	 Racioppi, F., Eriksson, L., Tingvall, C., & Villaveces, A. (2004). Preventing road traffic injury: A public health perspective for Europe. 
Geneva: World Health Organization. Available online at: https://www.who.int/europe/home?v=welcome 

https://www.scielosp.org/article/ssm/content/raw/?resource_ssm_path=/media/assets/bwho/v89n6/a09v89n
https://www.scielosp.org/article/ssm/content/raw/?resource_ssm_path=/media/assets/bwho/v89n6/a09v89n
https://www.tandfonline.com/doi/abs/10.1080/15389588.2018.1440082
https://www.who.int/publications/i/item/9789240060562
https://www.who.int/publications/i/item/9789241565684
https://www.who.int/publications/i/item/9789241565684
https://www.tandfonline.com/doi/abs/10.1080/17457300.2017.1345948
https://www.tandfonline.com/doi/abs/10.1080/17457300.2017.1345948
https://gh.bmj.com/content/5/1/e001818.abstract
https://www.kcca.go.ug/road-safety
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.85.1.96
https://journals.lww.com/jtrauma/abstract/1990/10000/motorcycle_helmets_medical_costs_and_the_law.2.aspx
https://journals.lww.com/jtrauma/abstract/1990/10000/motorcycle_helmets_medical_costs_and_the_law.2.aspx
https://journals.lww.com/jtrauma/Abstract/1984/03000/Medical_Consequences_of_Motorcycle_Helmet.9.aspx
https://journals.lww.com/jtrauma/Abstract/1984/03000/Medical_Consequences_of_Motorcycle_Helmet.9.aspx
https://www.jstor.org/stable/3765724
https://www.sciencedirect.com/science/article/pii/S0196064405808868
https://www.sciencedirect.com/science/article/pii/S0196064405808868
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.70.6.579
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.70.6.579
https://www.sciencedirect.com/science/article/pii/S0001457507000103
https://www.sciencedirect.com/science/article/pii/S0749379798001147
https://www.rsac.tas.gov.au/wp-content/uploads/2022/08/Centre-for-Automotive-Safety-Research-Recommendations-for-a-Graduated-Licensing-System-for-motorcyclists-in-Tasmania-May-2022.pdf
https://www.rsac.tas.gov.au/wp-content/uploads/2022/08/Centre-for-Automotive-Safety-Research-Recommendations-for-a-Graduated-Licensing-System-for-motorcyclists-in-Tasmania-May-2022.pdf
https://www.rsac.tas.gov.au/wp-content/uploads/2022/08/Centre-for-Automotive-Safety-Research-Recommendations-for-a-Graduated-Licensing-System-for-motorcyclists-in-Tasmania-May-2022.pdf
https://international.fhwa.dot.gov/scan/12028/12028.pdf
https://www.nhtsa.gov/DOT/NHTSA/Communication%20&%20Consumer%20Information/Articles/Associated%20Files/4640-report2.pdf
https://www.nhtsa.gov/DOT/NHTSA/Communication%20&%20Consumer%20Information/Articles/Associated%20Files/4640-report2.pdf
https://apps.who.int/iris/bitstream/handle/10665/82578/WHO_NMH_VIP11.08_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/82578/WHO_NMH_VIP11.08_eng.pdf
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD005240.pub2/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD005240.pub2/abstract
https://www.who.int/publications/i/item/world-report-on-road-traffic-injury-prevention
https://www.who.int/publications/i/item/world-report-on-road-traffic-injury-prevention
https://www.who.int/europe/home?v=welcome


BIGRS Rapid Response     |     Evidence Synthesis on Interventions Targeting Motorcyclist Safety     |    11 

43.	 Okinaka, T., & Shimazaki, T. (2011). The effects of prompting and reinforcement on safe behavior of bicycle and motorcycle riders. Journal 
of Applied Behavior Analysis, 44(3), 671-674. Available online at: https://onlinelibrary.wiley.com/doi/abs/10.1901/jaba.2011.44-671 

44.	 Emiogun, E. F., Sanni, D. A., Soyemi, S. S., Faduyile, F. A., & Obafunwa, J. O. (2022). Trends in motorcycle accident mortality in Lagos: 
consequences of government policy changes. Medicine, Science and the Law, 00258024221082341. Available online at: https://journals.
sagepub.com/doi/abs/10.1177/00258024221082341 

45.	 Wu, C. Y., & Loo, B. P. (2017). Changes in novice motorcyclist safety in Hong Kong after the probationary driving license scheme. 
Transportmetrica A: Transport Science, 13(5), 435-448. Available online at: https://www.tandfonline.com/doi/abs/10.1080/23249935.2017.1
289277 

46.	 French, M. T., Gumus, G., & Homer, J. F. (2009). Public policies and motorcycle safety. Journal of Health Economics, 28(4), 831-838. 
Available online at: https://www.sciencedirect.com/science/article/pii/S016762960900054X 

https://onlinelibrary.wiley.com/doi/abs/10.1901/jaba.2011.44-671
https://journals.sagepub.com/doi/abs/10.1177/00258024221082341
https://journals.sagepub.com/doi/abs/10.1177/00258024221082341
https://www.tandfonline.com/doi/abs/10.1080/23249935.2017.1289277
https://www.tandfonline.com/doi/abs/10.1080/23249935.2017.1289277
https://www.sciencedirect.com/science/article/pii/S016762960900054X

