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tasks (e.g., eating or cell phone conversations) outside the analyzed
red light period, they mainly initiated and concluded shorter tasks
(e.g., adjusting radio or climate controls) within that period. Inter-
estingly, when comparing the two cell phone related tasks conver-
sation and texting, we found significant differences between the
specific moment of task initiation and conclusion, which corrobo-
rates Huth et al.’s (2015) results. Drivers more frequently initiated
and concluded texting inside the red light period than cell phone
conversation, revealing medium to large effect sizes. This might
indicate that drivers are aware of the increased visual, manual,
and cognitive demand associated with texting. Therefore, they
may try to restrict their texting activity to the red light period,
which possibly represents a self-regulatory behavior strategy.

Even though it appears that drivers specifically chose to engage
in secondary tasks during the low demand situation of waiting at a
red light, one cannot presume that this behavior is completely
“safe.” In-depth analyses of our texting sample showed that drivers
who texted while waiting at the red light spent most of the time
looking at their cell phone and devoted hardly any attention to out-
side the vehicle. Drivers tried to compensate for their secondary
task engagement through frequent glances outside the vehicle,
especially closer to the red light period’s end. However, the overall
time drivers glanced outside the vehicle was brief. Moreover, dri-
vers most likely made these glances to simply check if the light
turned green as opposed to extracting other relevant information
from the traffic environment. Consequently, drivers may not be
prepared for unexpected events. While this might be considered
unproblematic as long as the vehicle is stationary, the risk
increases once driving is resumed.

In addition, our analyses showed that drivers concluded texting
a considerable number of times outside the red light period, even
though many finished within the 5s after the vehicle regained
movement. This behavior might also increase traffic safety risk,
as drivers who continued to text after the traffic light turned green
looked outside nearly 30% less compared to their baseline behavior
after the vehicle regained motion. In general, our results showed
that texting while waiting at a red light represents a potential
safety issue as drivers look away from the road for a significant
time. Thus, drivers may not detect important environmental
changes (e.g., approaching pedestrians or bicyclists), impairing sit-
uational awareness and possibly increasing crash risk.

Nevertheless, it must be highlighted that across the situations
included in this analysis, there were no safety-critical events
observed due to texting while waiting at a red light (which would
require a different experimental design with a much larger sample
size). Also, as the analysis focused mostly on drivers’ behavior (i.e.,
secondary task engagement) while stopped, acceleration or lane
position (critical or not) before and after the red light period was
not investigated. Moreover, due to the dataset’s naturalistic nature,
it was impossible to control for confounding variables, such as
intersection characteristics, traffic density, or the presence of vul-
nerable road users, all of which are aspects that could affect
whether drivers engage in certain tasks, as well as how they would
engage in them. Regardless, the substantial proportion of eyes-off-
road-time during texting, as well as tending to continue secondary
task engagement once the vehicle regains motion may indicate
that secondary task engagement when stopped at a red light might
not be completely risk-free.

In further studies, drivers’ actual driving performance (e.g.,
acceleration, deceleration, lane maintenance, or brake reaction)
immediately before and after stopping at the red light should be
investigated in more detail. Thus, the (non-)engagement in a sec-
ondary task while waiting at a red light can be linked to safety rel-
evant measures. Another aspect worthy of investigation considers
the role of the traffic environment (e.g., different intersection types
or traffic densities) for drivers’ willingness to engage in a

secondary task, and the potential effects such an engagement
might have on road safety. This is crucial for developing effective
countermeasures. Educational and informational campaigns might
improve drivers’ understanding of the problem of being distracted
while waiting at a red light to some degree. However, technological
solutions, such as workload managers, which, for example, present
incoming messages only at appropriate moments or warn the dri-
ver against engaging in cell phone tasks in times with high mental
workload, might be better solutions in the long term (Green, 2004).
Generally, it is encouraging to see that drivers do indeed seem to
prefer traffic situations of presumably low demand for secondary
task engagement. However, a clear understanding of drivers’
assessment of a traffic situation, which forms the basis for the deci-
sion to (not) engage in a certain task, is still lacking. So far, there is
no complete picture of the situational factors considered relevant.
Further research on this issue might help to identify scenarios that
elicit an incorrect subjective assessment of a traffic situation as
potentially “safe” for secondary task engagement. This, again,
might help to design workload managers that are better suited to
assist drivers in situations in which this support is actually
required.

5. Summary

Although most previous studies did not focus exclusively on red
light periods, it is obvious that waiting at a red light represents an
ideal opportunity for secondary task engagement. Our results
showed that drivers seem to engage in secondary tasks more fre-
quently while waiting at a red light than observed in previous
moving traffic studies. It is concerning that a notable proportion
of the drivers initiated and/or concluded texting when the vehicle
was still moving or moving again. This is also reflected in on-road
glance behavior, revealing reduced glance durations outside the
vehicle, which poses a potential traffic safety risk.
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