
www.roadsafety.unc.edu

Strategies for Reducing Motorcyclist Injuries:
Engaging Stakeholders to Apply Evidence-Based 

Countermeasures that Work

The University of Tennessee, Knoxville

February 16, 2023



R28 Project Team

The University of Tennessee, Knoxville

Asad J. Khattak, Beaman Professor, Civil & Environmental Engineering

Jerry Everett, Interim Director, Center for Transportation Research

Numan Ahmad, PhD, Civil & Environmental Engineering

Steve Lee, PhD Student, Civil & Environmental Engineering

February 16, 2023



• Motorcycles lack the protection features of enclosed vehicles.

• When controlled for exposure (per mile traveled), the annual number of 

motorcycle fatalities is nearly 30 times that of passenger vehicle 

fatalities (NHTSA, 2019).
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Introduction

Spatial Distribution of Motorcycle Crashes in Tennessee (Jan 1st 2016 to Dec 31st 2019)
indicates suspected or serious injuries;     indicates fatality 
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Introduction

1. Motorcycle 
Operation Under the 
Influence of Alcohol 
and/or Other Drugs

2. Rider Education 
and Training 3. Law Enforcement

4. Operator Licensing
5. Rider Conspicuity 

and Motorist 
Awareness

6. Highway 
Engineering*

7. Personal 
Protective Equipment 8. Legislation/Policy 9. Program 

Evaluation and Data

2015 Tennessee Motorcycle Safety Strategic Plan (MSSP)

• Red = Information available in TN Motorcycle Crash data
• CSCRS research explores most of above factors + rider injury given a crash
• * includes roadway functional classes, roadway types (divided/undivided)
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Summary of Tasks

Task Milestone (M) or 
deliverable (D)

A: Motorcycle research translation into practice
• Compile information about statewide stakeholders, safety advocacy

groups, researchers, & practitioners
• Develop practice-oriented materials to:

• Obtain critical information about motorcycle safety issues
• Enable the translation of research findings into practice

• Package new content that provide options for flexible presentation
and dissemination of research findings to practice

Milestone

B: Synthesis of motorcycle literature and analysis of TN data
• Crash frequency
• Injury severity given a crash
• Contributing factors related to frequency and severity

Milestone 

C: MCCS data processing & analysis Milestone

D: Final report Deliverable
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Relevant Publications 
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Stakeholder Involvement
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Practitioner Meetings

Stakeholders Staff members of Tennessee Highway Safety Office (THSO)

Research team of University of Tennessee, Knoxville (UTK)

Agenda

• Motorcycle safety challenges in TN
• Existing countermeasures 
• Existing data/resources
• Efforts underway

Takeaways

• Pilot enforcement effort was being revised to target daylight hours and weekends.

• A small social media campaign was being planned.

• No immediate plans to update 2015 Tennessee Motorcycle Safety Strategic Plan.

• The state’s motorcycle safety coalition was no longer active.

• The state did not have a one-stop shop where motorcycle safety practitioners and 

researchers can easily share information, data, insights and experiences.

• NHTSA funds for motorcycle safety were largely required.
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Hotspot Locations
(Motorcycle Crashes in TN)
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Motorcycle Crashes (2016-2020) in TN

• Top map shows motorcycle crash locations (N = 13, 433) – for which geocodes are available.

• Bottom map shows motorcycle crash density with one-mile butter zone.
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Motorcycle Crashes (2016-2020) in TN

• Six hotspot areas: (1) Memphis, (2) Clarksville, (3) Nashville, (4) Johnson 

City, (5) Chattanooga, and (6) Great Smoky Mountains National Park.

• The Tail of the Dragon (Route 129) has a curvy and scenic road considered 

thrilling by motorcyclists.
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A Motorcycle Crashes in TN
(2016-2020)
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Year-wise Distribution of MC Crashes in TN

• Tennessee had 14,677 motorcycle crashes from 2016 to 2020.
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Motorcycle Crash and Rider Injury (2016-2020)

• Riders were killed in 5.1% of motorcycle crashes.
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Motorcycle Crash and Helmet Use (2016-2020)

• In 5.8% of motorcycle crashes, riders were not wearing a helmet.

• In 2.5% of motorcycle crashes, riders were wearing a non-compliant helmet.
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Rider Injury and Helmet Use (2016-2020)

• Rider injury severity would be increased by not wearing a helmet, wearing a 

non-compliant helmet, or improper use of a compliant helmet.
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Rider Injury and Impairment (2016-2020)

• Rider injury severity would be increased by alcohol or drug impairment.
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Rider Injury and Roadway Configuration (2016-2020)

• Riders are more likely to seriously injured on physically undivided roadways.
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Rider Injury and Light Condition (2016-2020)

• Riders are more likely to seriously injured during night-time
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Motorcycle Safety Practices
across the United States
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Review Outline
Goals

• Find impactful examples of motorcycle safety practices in other locations
• Identify gaps and opportunities in current practices in TN
• Support expeditious and timely translation of research into practice

Methodology
• Web search of State Highway Safety Offices
• Supplementary search with standard keywords: Motorcycle Safety Plan & 

Motorcycle Safety Outreach

Figure Source: https://www.ghsa.org/about/shsos

https://www.ghsa.org/about/shsos
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Key Takeaways
Current Practices in Tennessee

• Motorcycle Rider Education Program (MREP)

• Tennessee Motorcycle Operator Manual

• Helpful tips for motorists and motorcyclists via the website of Tennessee Highway 

Safety Office (THSO)

• Target enforcement mini grant program underway 

Opportunities for Tennessee
• Robust media campaigns with different messaging to target motorcyclists

• Enhanced communication with motorcyclists via online and printed materials

• An entity to make recommendations on motorcycle safety 

• E . .g., a motorcycle safety advisory group
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Motorcycle Safety Practices in Tennessee
Motorcycle Rider Education Program (MREP)

• Under the Tennessee Department of Safety

• Basic Rider Course (BRC) / Basic Rider Course Two (BRC 2) / Advanced Rider Course (ARC)

• Those who complete either course get a certificate that permits knowledge tests and license 
skills tests requirements to be waived

Figure Source: https://www.tn.gov/content/dam/tn/safety/documents/MotorcycleRiderEducationProgram2011.pdf

https://www.tn.gov/content/dam/tn/safety/documents/MotorcycleRiderEducationProgram2011.pdf
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Motorcycle Safety Practices in Tennessee
Tennessee Motorcycle Operator Manual

• Developed by the National Public Services Research Institute (NPSRI), National Highway 

Traffic Safety Administration (NHTSA) and Motorcycle Safety Foundation (MSF)

• Chapters on preparing to ride with equipment, safe riding tips, being in shape to ride, and 

license requirements.

Helpful Tips from Tennessee Highway Safety Office (THSO)

Source: https://tntrafficsafety.org/motorcycles

https://tntrafficsafety.org/motorcycles
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Opportunity: (1) Media Campaigns
1. Emotion-based Advertisements

• Colorado, Illinois, Iowa, Michigan, Missouri, Rhode Island and Utah
• To make a strong impression so that motorcyclists become more aware of safe riding

• “There’s No Excuse to Nor Wear a Helmet.” in Colorado

Figure Source: https://www.codot.gov/safety/motorcycle

• “Don’t Ride Impaired.” in Missouri

Figure Source: https://www.youtube.com/watch?v=1T201MyUcDA

https://www.codot.gov/safety/motorcycle
https://www.youtube.com/watch?v=1T201MyUcDA


February 16, 2023

Opportunity: (1) Media Campaigns
2. Instructional or Safety Tips Focused Advertisements

• Kansas, Maryland, Missouri, New York and Virginia
• To encourage motorists and motorcyclists to behave in a safe manner on the road

• “Look. React. Stay in control.” in Kansas

Figure Source: https://www.ktsro.org/motorcycle-safety

• “Watch for Motorcycles.” in New York

Figure Source: https://www.youtube.com/watch?v=7G8tWq7nvVQ

https://www.ktsro.org/motorcycle-safety
https://www.youtube.com/watch?v=7G8tWq7nvVQ
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Opportunity: (1) Media Campaigns
3. Informative Statistics-Oriented Advertisements

• Oklahoma, South Carolina and Washington
• A highly persuasive way of inducing motorcyclists to take actions to protect themselves

• The “Motorcycle Statistics in 2016” in Washington

Figure Source: https://www.youtube.com/watch?v=bSFcFaYdQyI

https://www.youtube.com/watch?v=bSFcFaYdQyI
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Opportunity: (2) Communication with Motorcyclists
1. Communication via online materials

• Facebook pages (Montana, Pennsylvania and Wyoming)

Source: https://www.facebook.com/MontanaMotorcycleRiderSafety

• Motorcycle Safety Video Project (Pennsylvania)

Source: https://www.dmv.pa.gov/Driver-Services/Motorcyclists/PAMSP/Pages/Motorcycle-Safety-Video-Project.aspx

https://www.facebook.com/MontanaMotorcycleRiderSafety
https://www.dmv.pa.gov/Driver-Services/Motorcyclists/PAMSP/Pages/Motorcycle-Safety-Video-Project.aspx
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Opportunity: (2) Communication with Motorcyclists
1. Communication via online materials

• “Online survey of motorcyclists (South Dakota)

Source: https://southdakotarides.com/motorcycle-safety/safety-survey/

https://southdakotarides.com/motorcycle-safety/safety-survey/
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Opportunity: (2) Communication with Motorcyclists
2. Communication via printed materials

• Rider Responsibility Postcards (Massachusetts)

Figure Source: https://www.mass.gov/doc/eopssmassdot-motorcycle-rider-responsibility-postcard/download

https://www.mass.gov/doc/eopssmassdot-motorcycle-rider-responsibility-postcard/download
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Opportunity: (2) Communication with Motorcyclists
2. Communication via printed materials

• Brochures for safety awareness (Minnesota and Missouri)

Figure Source (Left): 
https://www.four51.com/UI/Customer.aspx?p=catalog&catid=88W5btUMqaTIeerNFHYTPgZFl4Gs3Nb1OG-p50PRpZH-
pMfst1T6y0-sQ-e-e&catinteropID=A54ED484-A2D9-43D6-AD94-C24C6B3F14E0&CEI=1ece366f-0f36-4d42-9115-
cd84ce9d2d53
Figure Source (Right): https://www.modot.org/sites/default/files/documents/motorcycle%20brochure2.pdf

https://www.four51.com/UI/Customer.aspx?p=catalog&catid=88W5btUMqaTIeerNFHYTPgZFl4Gs3Nb1OG-p50PRpZH-pMfst1T6y0-sQ-e-e&catinteropID=A54ED484-A2D9-43D6-AD94-C24C6B3F14E0&CEI=1ece366f-0f36-4d42-9115-cd84ce9d2d53
https://www.four51.com/UI/Customer.aspx?p=catalog&catid=88W5btUMqaTIeerNFHYTPgZFl4Gs3Nb1OG-p50PRpZH-pMfst1T6y0-sQ-e-e&catinteropID=A54ED484-A2D9-43D6-AD94-C24C6B3F14E0&CEI=1ece366f-0f36-4d42-9115-cd84ce9d2d53
https://www.four51.com/UI/Customer.aspx?p=catalog&catid=88W5btUMqaTIeerNFHYTPgZFl4Gs3Nb1OG-p50PRpZH-pMfst1T6y0-sQ-e-e&catinteropID=A54ED484-A2D9-43D6-AD94-C24C6B3F14E0&CEI=1ece366f-0f36-4d42-9115-cd84ce9d2d53
https://www.modot.org/sites/default/files/documents/motorcycle%20brochure2.pdf


February 16, 2023

Opportunity: (3) Motorcycle Safety Advisory Group
• 13 states were found to have a motorcycle safety advisory group to make 

recommendations on motorcycle safety for state government:
Arizona, Colorado, Delaware, Florida, Idaho, Minnesota, Montana, New Mexico, 
Oklahoma, Oregon, Texas, Washington, Wisconsin.

Motorcycle Safety Advisory Council (MoSAC) in Wisconsin (Example)

Source: https://wisconsindot.gov/Pages/dmv/motorcycles/mc-safety/mosac.aspx

https://wisconsindot.gov/Pages/dmv/motorcycles/mc-safety/mosac.aspx
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Relevant Findings from
Motorcycle Crash Causation Study (MCCS) Data
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Motorcycle Crash Causation Study (MCCS) Data
• MCCS was conducted in Orange County (California), which include 315 

crashes & 702 controls.
• Police Crash reports
• Data from medical records (injury data for different body parts) – AIS scale
• Rider interviews (controls)
• Detailed information about helmet use and types, rider clothing, conspicuity, shoes
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Helmet color (light vs. dark)
Possible pathway: Helmet color associates with injury 

outcomes through its mediating effect on rider conspicuity

Mechanism of Head Injuries: Helmet Use & Color
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Implementable Findings to Reduce Injury Crashes

Encouraging “proper” helmet 
use

Increasing rider 
conspicuity

Using motorcycle-oriented
clothing

• Risk of motorcycle injury crash can be reduced by:
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Implementable Findings to Reduce Injury Crashes

Reduction 
in MC 
Injury 

Crashes

Reducing 
riding under 

the 
influence of 

alcohol
Preventing sleep-
deprived/fatigued 

riding

On-going 
participation in 

training programs

Increasing 
rider 

conspicuity

Using motorcycle-
oriented clothing

Encouraging 
“proper” helmet 

use
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Implementable Findings to Reduce Injury Severity

Reduction in 
Injury Severity 

Score (ISS) 
Given an 

Injury Crash

Motorcycle-
specific shoes 

Retroreflective 
upper body 

clothing

Riders with 
acceptable 
helmet fit

Riders with full 
helmet 

coverage



Tennessee Motorcycle Crash Data analysis implies…

• More efforts in outreach and education encouraging motorcyclists to properly wear a 
DOT compliant helmet

• Targeted outreach and enforcement efforts regarding the importance of being 
clean/sober when riding would likely be impactful

• Providing warning messages and signage on undivided roadways would be helpful

• Investing in lighting infrastructure should be considered for locations where 
motorcycle crashes frequently occur at night

• Developing a Motorcycle Safety Clearinghouse, which could result in an improved 
technology transfer and two-way information sharing between researchers and 
practitioners
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Conclusions and Recommendations



Safety practices in other states imply…

Tennessee has an opportunity to:
• Develop more robust media campaigns with different messaging to target 

motorcyclists

• Enhance communication with motorcyclists via online and printed materials

• Re-establish the motorcycle safety coalition and create a motorcycle safety 
advisory group

February 16, 2023

Conclusions and Recommendations



MCCS Data implies…

• Injury crashes could be reduced by
• Proper helmet use
• Increasing rider conspicuity and 
• Using motorcycle-oriented clothing

• Rider injury severity could be reduced by 
• Retroreflective upper body clothing
• Motorcycle-specific shoes
• Acceptable helmet fit and full helmet coverage

February 16, 2023

Conclusions and Recommendations
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