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A disclaimer

• There is a huge literature on distracted driving, e.g. the 

literature review by Kircher et al. (2011) covered 132 items

• This talk is aimed not at covering all this literature but rather 

at some salient issues



What is distracted driving?

Can be defined as:

“Insufficient attention to the roadway and traffic 

because of some competing activity”



“An epidemic”









Is it all hype?



Surveys of phone use while 

driving in south-east England



Surveys of phone use while 

driving in south-east England



Use of nomadic device (survey in 

2010)
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Use of nomadic device (survey in 

2010)
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Is distraction dangerous?

1. Experimental studies in driving 

simulators

– Compare driving with distraction to 

driving without

2. Naturalistic Driving Studies (NDS)

– Identify critical events and calculate 

risk of occurrence in distracted vs non-

distracted driving

3. Statistical analysis of accident data, 

sometimes using a similar 

methodology to NDS

Three methods have been used to investigate:



Simulator results from the HASTE 

project (2005): visual distraction

Visual

• Affects steering behaviour 

and lateral control
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From HASTE:

cognitive distraction

Auditory/cognitive

• “Improves” steering 

behaviour

• Affects longitudinal 

control
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Changes in gaze patterns with 

the auditory/cognitive task

• Increased eye focus on 

road straight ahead

• Probably = gazing 

ahead without 

processing

Baseline

High

Level of

cognitive

distraction



Upward shift in gaze with cognitive 

distraction (FORWARN project, 2014)

Experiment 1 Experiment 2



Another simulator study (Parkes et al., 

2007)

• Hands-free conversations 

impair driving performance 

more than:

– Talking to a passenger

– Handling the radio

– Handling the climate 

controls



The “discovery” of distraction: 

100 Car Study (Dingus et al., 2005)

• 100 highly instrumented cars driven in “naturalistic” circumstances 

for a year in Virginia

• Particular focus on young drivers

• Covered both near-misses and crashes (many of which were very 

low severity)

• Almost 80% of crashes and 65% of near crashes involved the 

driver looking away from the forward roadway just prior to the 

onset of conflict

• Inattention, including secondary task distraction, was a 

contributory factor in 93% of the incidents with lead vehicles

• The rate of inattention-related incidents decreased dramatically 

with age

• Mobile phone and PDA use was a major factor in incidents



Accident studies

• One of the most cited case-control studies compared mobile 

phone use for drivers attending hospital in Perth, Australia 

following a crash with phone use on a matched previous trip 

(McEvoy, 2005)

• Results was an odds ratio of 4.1 for use of a mobile phone

• No difference between handheld and hands-free

However, these results have been criticised on 

methodological grounds (Young, 2011)



Prevalence in crashes

• U.S. NHTSA has found that 17% of all police-reported 

crashes involved some type of driver distraction in 2010

• This compares with 5% of U.S. drivers observed to be using 

an electronic device in 2010

[Of course, there is  potentially more distraction than just from 

electronic devices]



Consensus positions

• Distraction increases risk

• Hands-free is not necessarily safer than handheld

• Texting is particularly risky, especially writing texts

– Reed and Robbins, 2008, found a 91.4% increase in 

Standard Deviation of Lateral Position when writing a text

• It is hard to identify the overall number of crashes related to 

distraction



BACK TO 

Back to cognitive distraction

(≈ talking on a hands-free mobile phone)



Naturalistic studies of U.S. driving

Activity

Odds Ratio of a Safety Critical Event

Truck

(Olson et al., 

2009)

Truck and Bus

(Hickman et 

al., 2010)

Car

(Fitch et al., 

2013)

Car

(Victor et al., 

2014)

Text message on a 

mobile phone
23.24* – 1.73* 5.6*

Interact with/use a 

dispatching device
9.93* –

Dial mobile phone 5.93* 3.51* 0.99 –

Use/reach for 

electronic device
6.72* 4.43* 1.7

Talk or listen on 

handheld phone 
1.04 0.89 0.99

0.1*
Talk or listen on 

hands-free phone 
0.44* 0.65*

0.73/

0.71



The cognitive contradiction

• Simulator studies consistently find that cognitive distraction 

leads to a deterioration in performance

• The naturalistic studies consistently find listening on a 

hands-free phone to be “protective” (decrease risk)



Why might talking on a hands-free 

phone be protective?

Explanation 1: Talking could help drivers to stay awake at 

night

Explanation 2: Talking on a mobile phone interferes with other 

risky activities e.g. eating or fiddling with the 

entertainment system



Cognitive distraction and forward 

events

• The NDS studies have focused almost exclusively on 

forward events relating to the risk of a rear-end collision

• Eyes off the road at the critical moment when the lead 

vehicle brakes leads to high risk of an event or collision

• But cognitive distraction most likely does not lead to failing 

to detect the looming (visual expansion) of the lead vehicle



My hypotheses about  the impact of 

cognitive distraction (CD)

• CD leads to gaze concentration so that drivers will be impaired in 

detection of threats in the periphery

• CD leads to increased workload so that drivers will be impaired in high-

demand situations such as intersections and interactions with vulnerable 

road users

Evidence

• Neyens and Boyle (2007) analysed 449,049 crashes involving teenage 

drivers in the U.S. They found that CD and passenger-related distraction 

led to large increase in the probability of certain types of intersection 

crash.

• Harbluk et al. (2007) carried out observations of experienced drivers 

using a hands-free phone on an urban route. They found that the more 

difficult cognitive task affected intersection driving. With the task, there 

were decreased inspection glances to traffic lights and reduced scanning 

of intersection areas to the right.



Solutions and policy

• Publicity on the dangers of mobile 

phone use is generally ineffective

• Banning the use of mobile phones 

is only partly effective, particularly 

without strict enforcement

• Fleets can potentially accomplish a 

lot but there are major concerns 

about the usage of fleet 

management devices particularly in 

trucks

• Technology may provide the 

answer, i.e. provide the means to 

block risky activities



To what extent are drivers managing 

their distraction?



Conclusions

• Visual and cognitive distractions lead to different effects but 

both are harmful to safety

• Cognitive distraction leads to problems in higher workload 

situations

• Effective policy interventions are currently lacking



Thank you for your attention!

o.m.j.carsten@its.leeds.ac.uk


