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Presentation Description
• Emergency responders, police officers, firefighters, and paramedics, regularly work 

in high-risk roadside environments where a single moment of inattention from 
drivers can have fatal consequences. 
• This webinar explores how the Vision Zero framework, which aims to eliminate traffic fatalities 

and serious injuries, can be extended to include those who protect and serve on our roads.
• Participants will gain insights into the unique exposure risks faced by emergency 

responders and how systemic safety principles—such as safe road design, 
appropriate vehicle technology, intelligent traffic control, and behavioral change 
strategies—can mitigate these dangers. 
• Case studies and data from various jurisdictions will illustrate effective interventions, including 

enhanced “Move Over” laws, improved roadside scene management, visibility standards, and 
driver education initiatives and curriculum from initial training to continuing education.

• The session will also emphasize the importance of interdisciplinary collaboration
among transportation agencies, emergency services, and policymakers to build a 
road environment that safeguards both the public and responders. 
• Attendees will leave with a clearer understanding of how Vision Zero principles can be 

operationalized to create safer, more resilient response systems for everyone on the road.
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First Responders 
and Road Safety

• Who are they
• Bevan et al. 2022

• Their work
• Their safety

• Hsiao et al. 2018

• Their risks
• Delavary et al.
• Lavallière et al.
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Pyramid of risks : work related collisions
Death

Injuries

Collisions without 
injuries

Quasi-collisions / Near-misses

Behaviors and risky situations
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Emergency vehicule use

• The first responder:
• Patrol
• Receives an emergency call
• Drive to the scene
• Answers the call (varies depending on the profession)
• Drive to …hospital, antoher call, etc.
• Returns to their workplace (varies depending on the profession)

• From 2000-2008 in Québec, 10% of collisions involved first responders. The main 
scenario was composed of police officers at intersections on Saturdays 

• (IRSST, 2016).

• Among these collisions, running a red light or a stop sign (32%) and not wearing a seatbelt (20%) 
are most frequent.

• Consistent with a driving-simulation study in paramedic students evaluating stress while 
driving as a first responder 

• Driving Me Crazy: The effects of stress on the driving abilities of paramedic students.
• (Duncliffe et al., 2018)
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3 W’s that drive 
our actions !

Lost Wage Lost Work Lost Workers
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Risks to driving and health
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Elimination

Substitution

Reduction



What route can be taken to limit 
collisions in first responders?

Unlike other drivers, first responders 
cannot implement strategic measures to 
avoid dangerous situations due to working 
context, weather and road conditions, time 
pressure and having to choose optimal 
routes rather than safer routes.
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1. Individu 2. Contexte 

et véhicule 

3. Réseau routier 4. Organisation 5. Lois et  

règlements 

Environnement 

socioéconomique et 

culturel 

Facteurs proximaux Facteurs éloignés 

Modèle suggéré par Hollnagel (2002)



The Five “I” Framework of 
crash investigation: 
Linking investigation 
practices to safety reform

M
artin Lavallière 2025 ©

From one to multiple collisions

• Analyses

• Trends

• Patterns
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Delavary, M., Tremblay, M., & Lavallière, M. (In-review). Work-Related Collisions 

Involving Paramedics in Quebec (Canada): An Analysis of Contributing Factors and 

Policy Implications. International Journal of Occupational Safety and Ergonomics.
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What we expect 
from them ? Driving

Human

• Perception of risks

• Driving skills

• Experience and personnal bias

Environment

• Intersections

• Speed limit

• Road users density

Vehicle

• Caracteristics and 
equipment

• Visibility and lights / 
sirens
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Driver
Speed
Vehicle design
Road design



Main risk factors in first responders 
(Hsiao et al., 2018)

Time pressure

Secondary-task demands

• Speeding

• Necessary conversing

• Monitoring messages

• Violating normal driving rules

• Activating emergency equipment

Prognostic failure

Personal protective ensembles

Long shift hours

Driving under emotions

Individual differences

Driver skills, experience, behavior 

and risk perception

Control, guidance and navigation

Problems related to the 

vehicle

Vehicle characteristics

In-vehicle equipment

Conspicuity

Warning signals

Intersections

Road design

Traffic signals

Road speed limit

Light conditions

Weather

Pedestrian density

Environment 
(Wang et al., 2013)

Vehicle 

(Yankelevich et al., 2018)

Driver
(Thomson et al., 2021) 

Task
(Kun et al., 2015)
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Environment

• Road users’ behaviour influence how 
efficient emergency vehicles navigate 
through traffic

• Alonso et al., 2018

• Frequent complaints of emergency 
respondants in focus group

• Some studies have approached toward 
potential solutions with methods to notify 
road users such as approaching 
emergency vehicles notifications

• Lidestam et al., 2020; Hannoun et 
al., 2018
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Five Eras of Safety
United States National Highway Traffic Safety Administration (NHTSA)

1950-
2000

2000-
2010

2010-
2016

2016-
2025

2025+

Seatbelt, 

airbags

Advanced safety 

features (detection)

Advanced driver assistance 

features (action)

Partially automated 

safety features

Fully automated safety 

features (autonomous)
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Driving Performance 
and Secondary Tasks
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Secondary task

• All first responders have various tasks outside of driving 

• Kun et al., 2015

• Speeding and/or « Violating » normal driving rules

• Necessary conversing

• Monitoring messages

• Activating emergency equipment : lights and sirens

• Transporting injured patients (specifically emergency medical vehicles)

• About one third of driving time is spent with in-vehicle devices (specifically in police officers) 
(Zahabi et al., 2020)

• If driving pursuits are added to the equation, a high mental workload can cause reduction in accuracy 
and driving performance due to secondary tasks 

• Zahabi et al., 2023

• Tutenuit et al. 2025
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Secondary task

• There’s evidence of secondary tasks impacting police officer injury rates 
(Servino 2013; Liu & Donmez, 2011) as well as emergency medical 
vehicles and firefighters (Becker et al., 2003; Delavary et al., 2023)

• Police officers
• Often reluctant to wear seatbelts due to perceived interference time with firearm 

withdrawals and swift exits 
• Oron-Gilad et al., 2005

• While they have training involving driving safety, there isn’t clear evidence 
showing that safe driving is maintained when working 

• Filtness et al., 2013

• Mobile data terminals are distracting (Zahabi & Kaber, 2018) yet improve 
productivity (Zahabi et al., 2020)

• In a single crew patrol car, they can compromise road safety (Hampton & Langham M., 2005)
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Hazard 
Perceptions
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Time pressure

• Emergency medical vehicles must mobilise to scenes in a rapid manner
• Custalow & Gravitz, 2004

• Time pressure is a major issues that police officers face 
• Hutson et al., 2007; Rivara & Mack, 2004

• Firefighters also have to deal with time pressure 
• Clarke & Zak, 1999

• Prossecutions when collisions occur
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Task changes in humans

• Humans are not built to complete tasks requiring vigilance and sustained 
attention over long periods of time 

• Warm et al., 2008

• Automation relieves drivers from otherwise manual tasks 
• Wiczorek & Manzey, 2014

• Initial objective for advanced safety features: for drivers to spend more 
time focusing on potential hazards around the vehicle when driving 

• Mennie et al., 2007

• Moving further in time to partially automated safety features, a new 
concern appeared of drivers putting too much faith into technology and 
shifting attention elsewhere 

• Naujoks et al., 2016
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Technological Interventions

Aide à la conduite automobile, passive ou active 

(Advanced driver-assistance systems ADAS)
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Assistive driving technologies

• Vehicle automation
• Massive evolution since 2016 

• Rules and regulations
• Reconsideration of regulations and responsibilities 

in drivers (Barabás et al., 2017)

• Human
• To what point should humans be taken out of the 

driving equation?

• How should this technology be used?

Human

Vehicle 
automation

Road safety

Rules and 
regulations
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Niveau de risque 
perçu

Coût / Bénéfices 
des actions 

possibles

Capacités 
sensitives

Prise de décision

Niveau de risque 
souhaité

Ajustement du 
comportement
|souhaité – perçu| ≈ 0

Manœuvre 
d’ajustement

Performance de 
conduite

Résultats des 
actions 
entreprises 
(risque 
d’accident)

Rétroactions de 
l’environnement

≈ Délai ≈

Cumulateur

Risk homeostasis (adapted from Wilde)
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Zzzzzzzz 
Sommeil (Sleep), Fatigue, Endormissement (Drowziness)
A comprehensive analysis of accidents estimates that fatigue is involved in nearly 22% of serious accidents in Quebec.
www.saaq.gouv.qc.ca/fatigue
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Driver training and technologies

• Typical routes
• Collective education and awareness campaigns

• Good routes
• Practical experience on the road
• Specific feedback

• Promising avenues
• Simulation and virtual reality
• Onboard technologies
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Learning-
stage of First 
Responders
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List of college-level driving courses
• Paramédic (exemple)

•  Cégep de Chicoutimi
• 181-530-CH Utilisation d'une 

ambulance 1h théorie, 2h 
pratiques/laboratoire, 1h travail 
personnel

• Cégep de Ste-Foy
• 181-A60-SF Conduite d'une ambulance 

en situation d'intervention 1h théorie, 3h 
pratiques/laboratoire, 2h travail 
personnel

• Collège Ahuntsic
• 181-155-AH Utilisation d'un véhicule 

ambulancier 1h théorie, 2h 
pratiques/laboratoire, 1h travail 
personnel

• The Police Model
• Autonomous Driver's License
• Acquired before driving lessons

• Divergent College Curricula
• Defensive Driving

• ENPQ
• Simulator, Patrol, Emergency

• Police Forces
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Utilisation d’une ambulance (181-530-CH)

• « L’objectif du cours Utilisation d'une ambulance est d’amener 
l’étudiant à conduire une ambulance et à utiliser les systèmes de 
communication radio et informatisés. Il est le seul cours 
spécifique d’initiation et d’opération du véhicule ambulancier. Les 
habiletés acquises dans ce cours prépareront l’étudiant à opérer 
le véhicule ambulancier de façon sécuritaire et efficace en 
situation d’intervention. »
• https://grillecours.cegep-chicoutimi.qc.ca/basic.asp?prog=SPU#

• Pas de conduite d’urgence en contexte urbain ou rural
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Collège Notre Dame de Foy 
https://www.cndf.qc.ca/programmes/dec-
professionnels-et-techniques/soins-
prehospitaliers-urgence/ 
• 181-362-NF Conduite d'un véhicule ambulancier 2 1 1 
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Skills, 
temperament, 

and driving 
experience

Emergency 
driving

Driving for 
other road 

users 
(motorists)

Organizations 
and colleagues

Police ethics 
and 

sanctions

Work context 
and realities

Training, 
awareness, 

and 
organizational 

support

How is a collision perceived in your workplace?
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In your opinion, what work environments pose the greatest 
risk of involvement in a road collision?
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In what work context are you most 
likely to take risks while driving?
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Example of a safety campaign
https://www.cdc.gov/niosh/motorvehicle/images/leo_GIF.gif  
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Ergonomie véhiculaire

• Your posture 
• Your Vision 360 : ajusting external mirros - CAA-Québec

• https://www.youtube.com/watch?app=desktop&v=lZb4BQuNSp4 
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Move over law

• Physical placement along the road side

• Public’s behaviours

• Automated enforcment 
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Driving 
Simulators
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Paramedics’ visual search while driving in-simulator: 
effects of driving contexts and type of calls

Virginie Tutenuit, Mathieu Tremblay, & Martin Lavallière 

CS (LS) CS (RS)CS RSLS LM RM

DO
CT

* * *

Figure 2: Percentage of time spent by ROI as a function of driving situation. 

Asterisks represent significant differences in a chi-square test. (*,p value < 0,05 to 

chi square test.). Values of percentage under 1% do not appear on the figure.
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Prévention des collisions et 
amélioration de la 

performance du conducteur

Action du 
conducteur

Système de 
sécurité active

Réduction des 
impacts

Détection de l’état du 
conducteur et gestion de 
la charge cognitive

Alerte de collision 
iminente ou de 
départ de la voie

Freinage 
automatisé, etc.

Coussins
gonflables, etc.

Collision

Prevention
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Conclusion
• A Vision Zero “strategy” —

focusing on safe systems, 
shared responsibility, and 
proactive prevention—can be 
applied to protect those who 
protect us.

• A dialogue is necessary among 
transportation planners, 
agencies, first responder 
organizations, engineers, 
policymakers, and researchers 
to build a coordinated 
approach to roadside safety.
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QUESTIONS
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Développement des compétences à la conduite
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