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SWOV Fact sheet  
 
Use of the mobile phone while driving 
 
 
 
Summary  
Using a mobile phone while driving has negative effects on driving behaviour. This is the case for 
conducting a conversation, dialling a number, and sending text messages as well as for using the 
extra functions that smartphones offer, like accessing internet or social networking sites. The negative 
effects of mobile phone use are not only due to physical, visual and auditory distraction stemming from 
operating the phone and the vehicle at the same time, but also because drivers have to divide their 
attention between using the phone and driving (cognitive distraction). As also cognitive distraction 
poses a danger, hands-free phone use has no notable safety advantages compared to hand-held use. 
However, a total prohibition of mobile phone use by drivers is not realistic. For this reason, only hand-
held use is forbidden in many countries. Besides legislation, technical measures, information and 
education can enhance responsible use of the mobile phone. 
 
Background and content 
The rapid growth of the possession and use of mobile phones in recent years, has generated a wide 
interest in safety issues like distraction while driving (see also SWOV Fact sheet Attention problems 
behind the wheel)  The fact that many drivers own and use a mobile phone has raised concerns 
among scientists, the media, and policymakers. The early mobile phones had only a call function, but 
the modern smartphones have more and more functions, e.g. text messaging, e-mail, internet use, 
that may distract the driver.  
 
This fact sheet describes the reasons why it is hazardous to use a phone in the car, discusses the 
effect on the crash risk,  and discusses the possible measures and the effectiveness of legal 
prohibition. This fact sheet will only look into the use of mobile phones by drivers. Information about 
the use of mobile phones by cyclists and pedestrians and its consequences can be found in the 
SWOV fact sheet Use of media devices by cyclists and pedestrians.  
 
In which ways can a mobile phone distract the driver? 
Mobile phone use can distract drivers in various ways:  
1. visually, such as by looking at a screen instead of at the road; 
2. auditory distraction, when focusing on sounds like, for instance, a ringtone, so that fewer 

environmental sounds can reach the road user; 
3. bio-mechanically/physically, such as when a mobile phone is operated manually; 
4. cognitively, when the driver is thinking about something (about the conversation he/she is 

conducting, for instance) not related to the driving task.   
 

As the examples show, the use of a mobile phone while driving involves all these types of distraction. 
Cognitive and auditory distraction mainly occur during the actual conversation. Text messaging and 
accessing the internet or e-mail cause cognitive, physical and visual distraction.   
 
Which effects does the use of mobile phones have on performing the driving task? 
Various (review) studies have investigated the behavioural effect of the use of a mobile phone while 
driving (Basacik, Reed & Robbins, 2011; Collet, Guillot & Petit, 2010a; 2010b; Stelling-Konczak & 
Hagenzieker, 2012). These studies indicate the following negative effects: 
 
Slower reactions  
Several driving simulator studies and meta-analyses of mainly driving simulator studies  and 
laboratory studies indicate that a telephone conversation causes considerably slower reactions of the 
driver to the traffic environment. Based on simulator studies, laboratory studies, and field experiments 
carried out on an exercise track, the increase in reaction times while phoning is estimated to be 20-
40%. While phoning, drivers have a longer braking reaction time in reaction to changes in speed of the 

http://www.swov.nl/rapport/Factsheets/UK/FS_Concentration_problems.pdf
http://www.swov.nl/rapport/Factsheets/UK/FS_Concentration_problems.pdf
http://www.swov.nl/rapport/Factsheets/UK/FS_Use_of_media_devices_cyclists.pdf
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vehicle ahead of them or in reaction to road signs. They eventually brake harder: they come to a 
standstill more quickly. The distance to a vehicle ahead, a stop line or a junction turns out to be 
shorter at standstill. Reaction times also increase while text messaging and when messages are sent 
or received via a social network site. In a driving simulator study by Basacik, Reed & Robbins (2011) 
the latter led to a 30% increase in reaction time.   
 
Less control 
Drivers appear to have less control over the vehicle while using the mobile phone. Keeping in lane 
turns out to be more difficult. This is the case for conducting a conversation, dialling a number, text 
messaging, and sending and receiving messages via a social network site. Furthermore, merging and 
turning left are negatively affected by the mobile phone use (Cooper et al., 2003). While phoning, 
drivers also adjust less well to possible hazardous road conditions, such as a slippery road surface 
(Cooper et al., 2003). In a driving simulator, conducting a phone conversation was also found to lead 
to an increase in crashes.  
 
Less attention for relevant visual information 
During mobile phone use, drivers fail to take notice of all kinds of relevant information. Drivers are for 
instance more likely to miss changes in the road environment when they are using a mobile phone 
than when the phone is not being used. This is often the result of looking at the road for shorter time 
spans, for example while text messaging or using a social network site. But also when drivers do have 
their eyes focused on the road, for instance while conducting a phone conversation, they can fail to 
notice all kinds of things because their mind is elsewhere. They look in the right direction, but do not 
consciously see an important object. This phenomenon is known as ‘inattentional blindness’. The 
phone conversation can also result in narrowing of the field of vision, as one tends to look straight 
ahead and less at objects on the periphery of the field of vision. For example, the rear and side mirrors 
and odometers are consulted less frequently. 
 
Increased mental effort 
Mobile phone use requires greater mental efforts. As a result one pays less attention to other things. 
When drivers are using the mobile phone, their so-called situation awareness, consisting of the 
elements of perception, understanding and prediction, deteriorates in all three aspects, because the 
telephone conversation demands the attention (Parkes & Hooijmeijer, 2000). The extent to which the 
mental load increases (and driving performance deteriorates) is dependent on the intensity of the 
conversation and the demands set by the driving task at that particular moment.  
 
Do drivers adjust their behaviour? 
Drivers can adjust their behaviour in different ways. On a strategic level, drivers can take decisions 
about the use of the phone itself. Subsequently, drivers can adjust their driving behaviour if they use 
the phone.  
 
Even though most drivers realize that mobile phone use renders the driving task more difficult, they 
nevertheless tend to use the phone when they consider the conversation to be important. The extent 
to which drivers adjust their phone use is partly dependent on the driver’s age. Young drivers, who 
generally think that they can sufficiently compensate for distraction during the driving task and who 
often overestimate their driving performance, use the phone more frequently while driving (Schlehofer 
et al., 2010). The inability of drivers to estimate to what extent this actually affects their driving task 
makes it difficult for drivers to adjust their phone use (Horrey, Lesch & Garabet, 2008).  
 
Drivers often adjust their driving behaviour while using the phone in order to be able to perform this 
extra task: they engage in compensatory behaviour. The most obvious example of compensatory 
behaviour is lower speed and (sometimes) greater variation in speed. Drivers also tend to drive at 
greater headway distances. 
 
Is hands-free phoning safer than hand-held phoning? 
Hand-held versus hands-free phoning is and remains one of the most frequently studied issues. An 
ample majority of the studies conclude that hands-free phoning has no significant advantage 
compared to hand-held phoning. Although in the case of hand-held phoning only one hand is available 
for the driving task, the most negative characteristic of mobile phones equally applies for hands-free 
phoning - namely shifting the focus of attention from the driving task to the conversation. The negative 
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effects on the driving task, such as the increased reaction times, are similar for hand-held and hands-
free phoning (Caird et al., 2008).  
 
Is there a difference between talking on the phone and talking to passengers?  
One of the predominant arguments against banning mobile phone conversations while driving is that 
conversing with a passenger is allowed. Indeed, the contents of the two types of conversation seem to 
be hardly different. However, the major difference is that a conversation with a passenger is self-
regulating as a result of direct contact. The passenger is aware of the driving situation, so that the 
complexity and the pace of the conversation is often adjusted (Drews, Pasupathi & Strayer, 2008); this 
as opposed to talking to a person on the phone. Another difference seems to be the sound quality: in 
mobile phones this may not be optimal. Therefore, more attention and effort are required to 
understand the message, and this may be at the expense of the driving performance. These 
differences between a phone conversation and a passenger conversation are not always found in 
studies comparing the behavioural effects of the two types of conversation (Stelling-Konczak & 
Hagenzieker, 2012). Whereas some of these studies find that talking on a mobile phone results in a 
worse performance than talking to a passenger, other studies indicate that both types of conversation 
have the same effect on the driving task. 
 
How and how often do car drivers use a mobile phone?  
In a study conducted in 2010 among 405 drivers in possession of a mobile phone or other electronic 
equipment in their car, 22% of the drivers reported making a handheld phone call in their cars at least 
once a week and 40% reported making handsfree calls while driving (Netherlands Government 
Information Service (RVD)). Data from a large-scale written survey held among more than 100,000 
respondents in 2009 indicates similar results (Biervliet et al., 2010). No Dutch figures are available 
about the use of the phone while driving for purposes other than making a telephone call, such as text 
messaging or searching for information. Recent international surveys indicate that 25-35% of the 
drivers read text messages and 14-30% send text messages (Lansdown, 2009; Young & Lenné, 
2010).   
        
What is the risk of using a mobile phone in the car? 
Although mobile phone use (handheld as well as handsfree) often leads to worsening of the driving 
performance, it is not easy to indicate to what extent it impacts the risk of being involved in a crash. 
Crash studies indicate an increased crash rate. Two, now classic studies found that the risk of mobile 
phone use is approximately a factor of 4 higher than if one does not make a call (McEvoy et al., 2005; 
Redelmeier & Tibshirani,1997). Other crash studies show that mobile phone users have a factor of 1.1 
to 5.6 higher risk of having a car crash than non-users (Laberge-Nadeau et al., 2003; Violanti & 
Marshall, 1996). Remarkably, more recent Naturalistic Driving or ND1 studies do not indicate an 
increase in risk due to mobile phone use as far as conducting a conversation is concerned (see for 
example Klauer et al., 2006; Olson et al., 2009); more information about the Naturalistic Driving 
method can be found in SWOV Fact sheet Naturalistic Driving: observing everyday natural driving 
behaviour. However, the ND research method is still rather new and as yet the significance of these 
contradictory findings is insufficiently clear. It is therefore too early to conclude that the risk of mobile 
phone use in the car is not too high. Even if the risk is lower than it was previously deemed to be, the 
road safety consequences are considerable when the mobile phone is often used while driving and/or 
for lengthy periods of time.  
 
What is the risk caused by the extra features of the mobile phone while driving? 
Initially, research into the effect of mobile phone use on driving behaviour was restricted to hand-
held/hands-free phoning. Meanwhile, the use of the phone for text messaging has increasingly 
become the subject of research, especially in the United States and Australia. Recent ND studies 
among truck drivers indicate that sending text messages strongly increases the risk of a crash by a 
factor of more than 23 or even as high as 160 (Hickman, Hanowski &Bocanegra, 2010; Olson et 
al.,2009). The crash risk among drivers of passenger cars due to sending text messages is unknown, 
but is expected to be high as well. While sending a text message both the driver’s eyes and mind are 
occupied for a considerable length of time with other things than they should be occupied with, i.e. the 
driving task. This is also the case for a number of functions of a smartphone, like accessing e-mail, 
internet, and social media. Of late, the road safety effects of being engaged in these activities while 
driving has been gaining more and more attention. As yet, no specific risk data are known, but 

                                                      
1 Naturalistic Driving or ND studies measure the actual – ‘naturalistic’– behaviour of drivers in traffic.  

http://www.swov.nl/rapport/Factsheets/UK/FS_Naturalistic_driving_UK.pdf
http://www.swov.nl/rapport/Factsheets/UK/FS_Naturalistic_driving_UK.pdf
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considering the similarity of some of the smartphone functions with sending and receiving text 
messages on an ordinary mobile phone, the crash risk related to these functions is expected to also 
be high.     
 
How effective is a legal prohibition?   
One of the most frequently applied legal measures against phone use in a vehicle is the banning 
hand-held phone use. In the Netherlands, this prohibition has been in force since April 2002. In a 
number of countries, hands-free use of the mobile phone is also prohibited. However, the effect of 
legislation on driving behaviour turns out to be disappointing, especially in the case of young people 
(see for instance Foss et al., 2009). In the Netherlands, no objective data is available about the use of 
the mobile phone since the introduction of the legal prohibition. More subjective data, about self-
reported use (Biervliet et al., 2010; see Table 1), shows that the use of hand-held phones in the car 
has been increasing, rather than decreasing the last few years: in 2003, the first year following the 
introduction of the legal prohibition, 77% of respondents stated that they never used a hand-held 
phone in the car; in 2005 this was 75% and in 2009 71%. Compared with the situation prior to the 
legal prohibition, however, there has been an improvement: in 2001, 60% of respondents stated that 
they never used a hand-held phone. Hands-free phoning has also increased, rather than decreased: 
in 2003, 63% of respondents stated they never phoned hands-free; in 2005 this was 59% and in 2009 
53%. The legal prohibition of hand-held phoning seems to have had an effect on hands-free phoning 
as well: namely in 2001, 42% stated never to phone hands-free. In 2003 this was 63%.      
  

 2001 2003 2005 2007 2009 

Hand- held  

Often 4 1 2 2 1 

Sometimes 36 22 24 29 28 

Never 60 77 75 70 71 

Hands-free  

Often 26 14 14 17 16 

Sometimes 32 23 27 29 31 

Never 42 63 59 54 53 

Table 1. Percentage of people in the Netherlands indicating that they often, sometimes or never use a 
hand-held or hands-free phone while driving(Biervliet et al., 2010).  

 
In the Netherlands, the number of fines for hand-held mobile phoning has sharply increased over the 
years: from 55,000 in 2003 to 140,000 in 2010 (figures from the Central Fine Collection Agency 
(CJIB). Obviously, these figures not only refer to the number of offences, but are also dependent on 
the level of enforcement.     
A positive public opinion is important for the success of a legal measure. Various studies show that a 
general ‘feeling’ prevails that it is hazardous to use a hand-held mobile phone while driving and that it 
is necessary to restrict this. However, in general, the idea is that hands-free use of mobile phones in 
traffic is non-hazardous (Netherlands Government Information Service (RVD), 2010).  
 
Which other measures can be taken in addition to legislation? 
In addition to the legislator, telephone manufacturers also play a part in improving road safety. In order 
to reduce the risk of using a phone while driving, they can take human characteristics into account 
when designing new mobile phones. For instance, voice-activated devices have been developed that 
are expected to interfere less with the driving task compared with manually operated devices. It is also 
possible to develop technical provisions that make it impossible to use a phone while driving. An 
example is the ‘Auto Reply App’ introduced by the Dutch Traffic Safety Association. This app prevents 
the phone from ringing at speeds higher than 10 km/h. At the same time a message is sent to the 
person who is calling which says that the driver is presently not available as he or she is behind the 
wheel. 
   
During the driving course attention should be paid to the problem of distraction and, subsequently, to 
the use of a mobile phone while driving. Furthermore, public information campaigns can be conducted.  
In the Netherlands a campaign to increase awareness and enforcement of distraction was conducted 
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in 2010 and 2011 to inform road users about the risks of, among others, making phone calls and 
sending text messages while driving (Dutch Traffic Safety Association, 2011). The campaign also 
focuses on alternative behaviour: if you need to make an urgent phone call, do so handsfree and be 
brief; do you want to send a text message, tweet, or use the internet, first stop the car in a safe spot.  
 
Conclusion 
Based on the results of behavioural studies, we conclude that the use of a mobile phone has a 
negative effect on driving behaviour. This is caused by cognitive distraction, whether or not in 
combination with visual, auditory and physical distraction. Although physical distraction can be 
reduced or diminished by various appliances (for instance, hands-free devices and voice activation), 
cognitive distraction remains an important problem for drivers who use their phone while driving. 
Having a hands-free conversation on a mobile phone has therefore no significant safety advantages 
compared with a hand-held conversation. Using the extra functions of a mobile phone, like sending 
text messages, is also quite hazardous, because during the use of such functions the driver’s eyes 
and mind are off the road for longer periods of time. Sending text messages increases the risk of 
crashes considerably and the same is probably the case for using the new functions of smartphones, 
like e-mail, internet or social network sites. 
  
Education and information campaigns can contribute to making the public more aware of the risks of 
the use of a mobile phone in traffic. However, research has shown that people who are aware of the 
risks do not always adjust their behaviour accordingly; this applies to young road users in particular. 
The contribution of education and information to reducing the use of a mobile phone while driving may 
therefore be limited.  
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