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Cell Phones & Driving



Cell Phones & Driving

� Does conversing on a cell phone interfere with driving?

� What are the sources of the interference?
� Peripheral interference (dialing, holding the phone)
� Attentional interference (cell phone conversation)

� How significant is the interference?



Observational Study
(Residential 4-way Intersections)

� Odds ratio for failing to stop: 
� 0.27 for drivers not using a cell phone
� 2.93 for drivers using a cell phone
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Epidemiological Studies
(Case Crossover Design)

� Redelmeier & Tibshirani (1997) NEJM
� 699 driver involved in a non-injury automobile accident
� 4-fold increase in risk of accident when using cell phone

� McEvoy et al., (2005) BMJ
� 456 drivers requiring hospital attendance after automobile accident
� 4-fold increased likelihood of crashing when using a cell phone



Some Background

� Driving and Multi-tasking
� MA proposed to prohibit car radios in 1930
� Cell phones use skyrockets in 90’s
� Explosion of in-vehicle wireless technology
� Lessons from aviation psychology

� Do cell phones interfere with driving?



Earlier Research

� Driving simulator studies
� Alm & Nilsson (1995)
� Brookhuis et al., (1991)
� McKnight & McKnight (1993)
� Strayer & Johnston (2001)

� Epidemiological studies
� McEvoy et al., (2005)
� Redelmeier & Tibshirani (1997) 



Single-Task vs. Dual-Task

Reaction Time (Msec)
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Dual-task Costs

� Cell phone driver’s
� Slower brake reaction times
� Drivers compensate by increasing following distance
� Increased accident rates (by a factor of 4)

� Interference found
� Even when manual contributions eliminated
� Both naturalistic and artificial conversations



Why do Cell Phones Cause Problems?

� Hands-free vs. Hand-held
� No safety advantage
� Both associated with a 4-fold increase in accidents

� Inattentional Blindness
� Attention withdrawn from driving
� Cell phone drivers often “look but don’t see”



Inattention-Blindness 

� Test for evidence of cell-phone 
induced inattention blindness

� High-fidelity driving simulator
� Hands-free cell phone
� Naturalistic conversation with confederate
� Eye tracker

� Two phases to the study:
� Phase 1: Single & dual-task driving
� Phase 2: Recognition memory tests for objects 

encountered while driving



Recognition Memory Given Fixation
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Traffic-related Brain Activity 
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The Plot Thickens…

� Production or comprehension?
� Shadowing
� Radio broadcasts
� Books on tape
� Recorded conversations
� Impairments greater while speaking than listening

� Active engagement appears to be necessary





Cell Phone vs. Passenger Conversations

� Conditions 
� Single task / dual task
� Conversing on cell phone 
� Conversing with passenger

� Design
� Task (2) x Condition (2) 
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Lane Keeping Errors 
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Successful Navigation
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How Significant is the Interference?

� Cell-phone vs. drunk-driver
� Redelmeier and Tibshirani (1997) reported epidemiological evidence 

suggesting that “the relative risk [of being in a traffic accident while 
using a cell-phone] is similar to the hazard associated with driving 
with a blood alcohol level at the legal limit” (p. 465). 



Cell-phone Driver vs. Drunk Driver

� Car-following paradigm
� Follow periodically braking pace car
� Required timely and appropriate reactions

� Conditions
� Single-task driving
� Cell-phone driving *
� Intoxicated driving (BAC= 0.08 wt/vol)

� * Hands-free = Hand-held



Reaction Time
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Following Distance
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Rear-end Collisions
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Research Questions

� Does conversing on a cell phone interfere with driving?
� Yes

� What are the sources of the interference?
� Peripheral interference (dialing)
� Attentional interference (inattention blindness)

� How significant is the interference?
� Worse than listening to radio/books on tape
� Worse than in-vehicle conversations
� More impairing than driving while legally intoxicated


