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Study Objectives 
 
Currently, 45 countries have implemented bans on using cell phones while driving. Policy 
makers must weigh the benefits of using cell phones while driving against the growing 
literature suggesting negative impacts for a variety of activities. A synthesis of the research 
in this area can provide useful guidance for those who seek to base their policies on 
available science. 
 
This paper addresses the effects of cell phones on driving performance by means of a 
review of the literature and an analysis of scientifically credible epidemiological and driver 
performance studies. A total of 69 articles were obtained covering the period 1969–2005 
that measured driving performance while using a cell phone. 
 
Based on an initial review of this literature, the analysis focused on twenty two performance 
studies of sufficient quality which were used to answer four questions. 

1. Does conversation on cell phones, whether hand-held or hands-free, influence 
driving performance?  

2. Are there differences in findings among computer-based studies, driving simulator 
studies and on-road studies?  

3. Does performance differ between hand-held and hands-free cell phones?  
4. Are some age groups more susceptible to negative influences of cell phone use on 

driving? 
 
Each question is briefly discussed either here or in the presentation, whereas the full 
technical report can be found at the url listed in the reference section (Caird et al., 2004). 
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The discussion about methods is expanded to address gaps in existing cellular telephone 
research and to anticipate analogous issues that face the integration of other technologies 
into the automobile.  
 
 
Methods 
 
The methodological approach was as follows. Where there were sufficient studies, meta-
analyses were carried out to combine study results to answer the above questions 
(Rosenthal & Diamatto, 1991). Where there were not sufficient studies, the results of 
performance (i.e., reaction time and driving variables) studies were reviewed. In addition, 
because of the availability of a large number of studies, a quantitative analysis of reaction 
time, as affected by cell phone characteristics, cell phone tasks, driving tasks and driver age 
was carried out. Studies that were included in the meta-analysis and RT analyses 
respectively are indicated as such in thre reference section. 
 
Two meta-analyses were carried out to address the influence of cell phones on driving 
performance. The first analysis was done to determine the effects of cell phone use on 
performance. Three categories of performance were considered: RT to critical events (e.g., 
a vehicular incursion), driving control variability variables (i.e., lane position, headway and 
speed variability) and speed (i.e., mean speed).  
 
The second analysis compared cell phone effects as a function of whether the experiment 
was carried out on a desktop computer (e.g., a search task executed while engaged in 
conversation), a simulator, or on the road. As discussed in the section on methodology, 
each meta-analysis dealt with unknown effects. Two approaches were used, one more 
conservative and the other less conservative, to determine the maximum and minimum 
likely effects.  
 
 
Results 
 
The meta-analysis of the performance studies showed moderate-to-large negative effects of 
the use of cell phones on driving performance, which was also found by Horrey and 
Wickens (2004). The largest negative effects were found for reaction time (an increase of 
0.23 of a second on average and for older drivers, in particular, about 1/2 second). There 
were lesser size effects for lateral and longitudinal (headway) control, and speed control.  
 
Differences in findings were evident among computer-based studies, driving simulator 
studies and on-road studies (see Table 1). A meta-analysis of the performance studies 
showed the strongest effects for laboratory studies, in comparison to on-road or driving 
simulator studies. Nonetheless, even using the most conservative analysis, on-road studies 
showed moderate impacts of cell phone use on performance. 
 
Based on the RT analyses, performance did not differ between hand-held and hands-free 
cell phones. There were insufficient studies to carry out a meta-analysis. Most driving 
performance studies found no difference between hands-free and hand-held phones. 
However, the comparisons made have not focused on those situations in which hand-held 
phones are likely to be more of a liability with respect to physical demands of driving – for 
example, while merging into traffic, or while dialling or answering a call. 
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Table 1. Effects of cell phone vs. no cell phone across study types. 
 

Statistic Lab Studies Simulator Studies On-Road Studies 

Ignoring Data Reported as Non-Significant 

Average Effect 0.89 0.36 0.64

Standard Deviation 0.40 0.20 0.42

Median 0.87 0.35 0.59

N of Data Points 9 21 11

    

Setting to Zero Non-Significant Effects and Averaging across Measures 

Average Effect 0.57 0.26 0.38

Standard Deviation 0.54 0.18 0.36

Median 0.59 0.26 0.28

N of Data Points 5 12 6

 
 
Reaction time (RT) is a dependent variable category that includes simple reaction time, 
choice reaction time, perception reaction time and brake reaction time (Olson & Farber, 
2003). When the stimulus and response characteristics of the RT category are logically 
grouped and analyzed, Table 2 results. The RT increase is greatest for lead vehicle braking 
(0.43 s) and least when responding to a simple stimulus such as the onset of a single LED 
(0.06 s). BRT/RT to an abstract stimulus response (S-R) includes responses or stimuli that 
are not usually encountered by drivers. For example, braking to a red square that appears 
on the left-hand side of the road or flashing a car’s warning lights to traffic lights are not 
typical driver actions. The authors of these studies argue that these manipulations 
approximate surprise events, but the novelty of these events may speed responses and/or 
confuse participants if they cannot remember how to respond (e.g., older adults). 
 
Table 2.  Mean reaction time increase (i.e., drive with distraction – baseline drive), standard 
deviation of study means, number of studies and number of participants. 
 

 
Condition 

Mean Increase 
in Reaction 

Time  
(seconds) 

 
Standard 
Deviation 

 
Number of 

Studies 

 
Number of 

Participants 

All Distraction Tasks 0.23 0.31 18 532 
BRT, Lead Vehicle 
Brakes 

0.43 0.46 6 230 

BRT, Light Change at 
Intersection 

0.12 0.18 3 78 

BRT/RT, Abstract S-R 0.17 0.17 4 104 
RT, Simple 0.06 0.19 5 147 
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A number of individual studies, not listed in Table 2, used unique scenarios that were quite 
relevant to the impact of cell phone distractions on driver performance. The sudden 
appearance of a pedestrian on the right while the driver was talking on a hands-free phone 
produced a 0.14 s increment (LaBerge et al., 2004), whereas when a lead vehicle cut in 
while talking, a 0.77 s increment was found (Ranney, Watson, Mazzae, Papelis, Ahmad, & 
Wightman, 2004). 
 
 
Conclusions 
 
Our conclusions were similar to those of other reviews of the cell phone and driving 
literature. Additional findings of interest, not included in the meta-analyses, were that the 
reaction time increase was greater for lead vehicle braking as compared to other reaction 
time situations, and that use of a cell-phone while driving reduced the eyes-on-road time 
while driving, and narrowed the areas to which drivers attended. 
 
A number of gaps in research were identified. These include: 

• Insufficient study of hand-held as compared to hands-free cell phones 
• Cell phone use while driving and strategic use as unknown moderators 
• Lack of clarity concerning the timing of the cell phone task and a critical driving event 

and the performance of the cell phone task 
• Lack of clarity regarding the meaning of reported driving performance independent 

and dependent variables (e.g., eye movements)  
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