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Statistics indicate that driving distraction is one of the main causes of road crashes worldwide. 

Cell phone use and texting while driving lead to a relevant number of collisions, some fatal, 

especially among young drivers. In 2019, the European Parliament approved Regulation EU 

2019/2144 which compels the installation of an advanced Driver Distraction Warning (DDW) 

device on all new vehicles by 2026. Its use is strongly recommended for vehicles traveling at 

speeds higher than 70 km/h (Regulation EU 2021/1341), and recent studies (Bassani et al., 

2023) have confirmed the effectiveness of an auditory DDW device in mitigating the negative 

effects of distraction on motorway driving. However, its usefulness should also be assessed in 

the urban environment. 

 

This driving simulation study aims at evaluating the effects of distraction and the effectiveness 

of an auditory DDW device in contrasting same on urban roads. Thirty participants (fifteen 

males and fifteen females) drove (i) without being distracted (baseline condition), (ii) distracted, 

and (iii) distracted but supported by the DDW device. As a secondary task (i.e., source of 

distraction), drivers were asked to read and respond to text messages on their cell phone. They 

were selected from a sample of volunteers aged between 25 and 35 who declared that they 

engage in this activity while driving. They were asked to continue the secondary task regardless 

of the device alert, thus maintaining the state of distraction. During the experiment, each 

participant faced three different situations: (i) interaction with pedestrians at a mid-block 

crosswalk (Figure 1a), (ii) driving in free-flow conditions on a dual-carriageway arterial (Figure 

1b), and (iii) car-following with a slow vehicle in front (Figure 1c). The distraction level was 

considered a within-subject factor, with every participant testing all three levels of distraction 

in a randomized order. Surrogate safety measures were evaluated during the interaction with 

pedestrians. Moreover, speed and deceleration rate before the crosswalk were also considered 

in the driver-pedestrian interaction. Longitudinal and lateral behaviours in terms of speed and 

lateral position were analysed when drivers operated in free-flow conditions. Finally, driving 

performances were measured in the car-following event. Linear mixed-effects and logistic 

regression models for temporal variables were calibrated to interpret the effect of experimental 

factors on dependent variables. 

 

Results indicate that in the vehicle-pedestrian interaction (Figure 1a) the level of distraction had 

a slight impact on the post-encroachment time (PET, p-value = 0.080). If distracted, the PET 

increased with respect to the baseline. The maximum speed adopted by drivers in the 100 m 

stretch before the crosswalk was lower when performing the secondary task (p-value =0.005). 

As expected, distraction reduced the reaction time of drivers. While texting, the distance at 

which drivers started the deceleration manoeuvre to avoid hitting the pedestrian was shorter 

than in the baseline (p-value = 0.053). When driving in free-flow conditions (Figure 1b), 
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participants reduced their speed significantly when performing the secondary task 

(p-value < 0.001). The state of distraction resulted in a deterioration in the longitudinal and 

lateral control of the vehicle, with a significant increase in the standard deviation of speed (SDS, 

p-value = 0.020) and lateral position (SDLP, p-value < 0.001) respectively. During the 

car-following interaction (Figure 1c), the SDLP increased significantly when drivers were 

texting (p-value < 0.001), deteriorating lateral performances.  

 

Results demonstrated the negative effect of distraction in the urban environment. However, no 

significant improvement in driving performance could be attributable to the DDW device, in 

contrast to what has been demonstrated for motorway driving. The reasons for this are 

attributable to (i) the nature of the secondary task, (ii) the familiarity of driver with this task, 

and (iii) the road environment. With drivers that persist in texting while driving, the potentially 

positive effects of the auditory DDW alert are significantly reduced. Moreover, unlike the 

motorway scenario, the urban environment produces a variety of different external stimuli, and 

we demonstrated that the DDW device failed to increase the time and attention dedicated to the 

(primary) guidance task while driving. 

 

 
           (a)      (b)        (c) 

Figure 1. Experimental road events: (a) interaction with a pedestrian, (b) driving in free-flow 

conditions, and (c) interaction with a slow vehicle (car following).   
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